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FOREWORD 


go 

Sugar Beet Research is compiled annually by the Sugar Beet 
Section from reports of staff members and cooperators, for the pur- 
pose of presenting results of investigations that have been strength- 
ened through contributions from the Beet Sugar Development Foundation. 
The report also serves to fulfill provisions of research agreements 
between Crops Research Division, Agricultural Research Service, U. S. 
Department of Agriculture, and the Beet Sugar Development Foundation; 
the Farmers & Manufacturers Beet Sugar Association; and the Union 
Sugar Division, Consolidated Foods Corporation. 

The areas of investigation to be strengthened by contributions 
made available through the Beet Sugar Development Foundation have 
been broadly outlined as projects. In compiling the Report, an effort 
has been made to group results pertaining to each Foundation Project 
in a separate Part; but in order to present continuity of subject 
matter, this aim has not been fully achieved. However, the relevant 
Foundation project has been indicated on the title page of each Part. 

Cooperative field tests conducted by State Agricultural Experi- 
ment Stations, the Farmers & Manufacturers Beet Sugar Association, 
and Agricultural Departments of Sugar Companies, have added greatly 
to the information concerning variety performances. The cooperation, 
as it applies, has been indicated under the various Parts of this 


Report. 
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HIGHLIGHTS OF ACCOMPLISHMENTSL/ 





New Inbreds, Varieties, and Hybrids.--During 1958, the Sugar Beet Section 
made aval lable to the Béet Sugar Development Foundation 23 new develop-= 
ments in breeding research for seed increase under provisions of a 
Memorandum of Understanding. These new developments, differing in seed 
type, ploidy level, sterility, and disease resistance are described on 
pages 7 to 12 of this report. The acceptance by the Foundation of the 
various items for seed increase is given on pages 13 and 1). Some of the 
proposed items are not being increased through the Foundation, although 
seed has been supplied to Company members for use in their breeding pro-= 
grams. Small quantities of seed of the items being increased were also 
supplied to Company members, thereby permitting them to explore the poten- 
tial use of the items in their breeding programs while seed increases 

are being made. 


Seed productions in 1958 of items made available to the Foundation in 
1957 are given on pages 15 and 16. The description of the items proposed 
for increase in 1957 is given in Sugar Beet Research, 1957 Report, pages 
5 to 10. 


Company members of the Beet Sugar Development Foundation have made re-=- 
quests to staff members of the Sugar Beet Section for special breeding 
material and genetic strains thought to be of value in their breeding 
programs. Using a procedure that has been established for this purpose, 
en members received, through the Foundation, 13 genetic strains in 
1958. 


Breeding and Variety Evaluations in the Intermountain Region.=<-Inbred CTS 
and Ts diverse eee stemming from an exceptional plant selected at 
Jerome, Idaho, in 1952, have considerable potential value in sugar beet 
improvement. The roots of CI5 are long and free of sprangles, as shown 
in illustrations on page 32. Some of the sublines have high curly top 
resistances; others are outstanding in combining ability. The progeny of 
the 1952 mother plant was highly self-fertile and, surprisingly, showed 
segregation for Mendelian male sterility. Certain selected sublines are 
excellent type "O" pollinators. Monogerm lines of CT5 recently have been 
recovered from hybridizations and backcrosses. 


Using sterility gene aa as a means of bringing about hybridizations, 
excellent hybrids have been obtained with CTS. Ina test conducted at 
Twin Falls, Idaho, in 1956, the Fy hybrid CT5aa X CT9 gave 17.1 percent 
more gross sugar per acre than US 41. In a test conducted at Jerome, 
Idaho, in 1958 (page 20), the hybrid US 22MS X CT5, designated SL 7107, 
produced 18 percent more gross sugar per acre than US )13 while in a 
Similar test at Taylorsville, Utah (page 23), the yield was 7 percent 
higher. In both tests, the differences in favor of the hybrid SL 7101 
were statistically significant. 


Y Composed by Dewey Stewart 
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In light of the use that is being made of cytoplasmic male sterility in 

the production of hybrid seed and the great value of cytoplasmic and 
Mendelian male sterility as tools in sugar beet improvement, the aberrant 
types of male sterility under study by F. V. Owen are of much interest. 

The probability of a cytoplasmic influence on the expression of Mendelian 
male sterility and the possibility that cytoplasmic male sterility may 
simulate Mendelian male sterility in breeding behavior present important 
problems in relation to the utilization of male sterility in the production 
of commercial hybrids. 


The performances of SL 630 in tests at Salt Lake City, Utah, and at Jerome, 
Idaho, are of interest. SL 630 is the second backcross from the hybridiza- 
tion of the sugar beet and the fodder beet, Ovana--the sugar beet being 
the recurrent parent. This hybrid was significantly higher than US 35 in 
root yield at both locations. It was also higher in sucrose percentage, 
but the differences were not statistically significant. In both tests, 

a summary of the chemical determinations by Myron Stout indicated higher 
purity for SL 630 than for US 35. In the test at Salt Lake City, the 
amino=-nitrogen and sodium were lower in the hybrid than in US 35. From 
past experience, increased root yield from the hybridization of the sugar 
beet and the fodder beet is to be expected, but the high sucrose percentage 
and high quality in SL 630 is unusual for hybrids from this type of parental 
material. 


The variety test conducted by J. C. Overpeck at State College, New Mexico, 
in cooperation with the New Mexico Agricultural Experiment Station, gave 
an unusual opportunity to evaluate varieties with respect to leaf spot 
and curly top. The usual severe epidemic of curly top was experienced in 
1958; in addition, there was an epidemic of Cercospora. leaf spot. In 
this test, SP 57109-0 gave the highest root yield in both the early and 
late planted tests. The breeding history of this variety is given on 
page 198. 


Screening Tests and Breeding for Nematode Resistance.--Screening tests are 
@ing continued at the U. S. Agricultural Research Station, Salinas, 
California, with a wide selection of breeding material. New material is 
being brought into the program as new seed accessions and as selections 
from nematode infested fields. Earlier selections are now in their second 
cycle of breeding. Some of the strains from the second cycle of breeding 
show improved tolerance to the nematode. One of the lines showing vigor 
under severe exposure is illustrated in figure 1, page 72. Inoculum from 
nematode infested fields will contain fungi that cause damping-off, and 
often the selections are made under exposure to damping-off as well as 
to the nematode. Some of the selections have shown striking tolerance 
to the attack of both the sugar beet nematode and the fungi causing 
damping-off. In figure 2, the outstanding performance of Nema. Sel.859 
is shown in comparison with US 1. 


In 1958, an extensive field test was conducted by C. H. Smith near Salt 
Lake City, Utah, on land heavily infested with Heterodera schachtii. 
There was also severe curly top exposure, which may have greatly in- 
fluenced the relative performances of the various entries in Groups 2 

to 7, reported on pages 77 to 83. However, among the curly-top-resistant 
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varieties there was a striking difference in the tendency to wilt, which 
is taken as an indication of the extent to which the plants are suffering 
from nematode attack. The general vigor of the varieties and their 
ability to produce root yields were also taken as indicating nematode 
tolerance. Vigor ratings given in the various tables show that under the 
conditions of these tests there were striking differences among the vari- 
eties in tolerance to the nematode. 


Since the monogerm varieties included in the test were for the most part 
not curly top resistant they were reduced in yield by the disease, and 

it was very difficult to determine their nematode reaction. Some of the 
nematode resistant selections made in 1957 (Group 7, page 83) were out- 
standing in foliage growth and root size. The performances of this group 
of selections indicate clearly that progress is being made in the develop- 
ment of nematode resistant sugar beets. 


Appraisal of Virus Yellows Damage and Breeding for Resistance.-=-Field 
experiments have been conducted at Salinas, California, by Ce W. Bennett 
and J. S. McFarlane, to determine the reduction in seed yields when the 
piants are infected with virus yellows. In the experiment with inbred 
6532-29, the inoculations made before seedstalk development caused a 
reduction in seed yield of 5.2 percent in plots of transplanted plants 
and 70.2 percent in stands obtained by direct seeding. The marked yellow- 
ing of the plants and the reduction in size are illustrated on page 101, 
figure 2. A test with US 33 showed a reduction in seed yield of )).6 
percent. In an experiment conducted with the annual beet SL 58-0 in 
1956-57, virus yellows inoculation caused a reduction of ).5 percent 

in seed yield. In all of these inoculation tests, a virulent strain 

of the virus was used. Although virus yellows caused a striking reduc- 
tion in seed yield, there is no evidence from these tests that the disease 
caused a reduction in percentage germination. From these inoculation 
tests, it is evident that virus yellows may profoundly influence seed 
yields. If infection occurs before the sugar beets begin to bolt, 
reductions of 0 to 50 percent in seed yield yields can be expected. 

Later infections will result in correspondingly lower reductions in 
yields. 


Progress is being made in screening inbreds and hybrids for yellows 
tolerance, but the tests have failed to bring to light a high level 

of resistance among available breeding material. In December plant- 
ings, root yields were strikingly reduced by virus yellows inoculations 
made on March }}. The reduction in root yields of the varieties ranged 
from 26.2 to ).0 percent, the reduction in percentage values for sucrose 
concentration ranged from 0.27 to 0.83 percent, and for inbreds the range 
in yield reduction was from 26.2 to 55.7 percent. 


Varieties that showed least damage from virus yellows in field tests of 
1957 tended to perform well in 1958, indicating that the present method 
of appraising virus yellows damage can be used with some degree of 
confidence. 
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The tendency for the natural spread of virus yellows infection in vari- 
eties is a character of importance. In an experiment with 8 varieties, 
the percentage of natural infection ranged from 3.9 to 17.33 in a test 
with other varieties, the infection ranged from 2.2 to 18.2 percents; 

and in a third test, the range of natural infection was from 3.) to 35.3 
percent. However, the indicated tendency for some varieties to escape 
infection might not be experienced in solid plantings. The results 
obtained in 1958 confirmed those of 1957 in showing that difference in 
susceptibility to infection is not directly related to the extent of 
damage that may be caused by the virus after infection has occurred. 
In US 75, mass selection for resistance did not give significant differ- 
ence in favor of the selected phase of the variety. It is concluded 
that either tolerance variability within US 75 is not great or that 
mass selection is an ineffective method of bringing about improvement 
in resistance to the disease. 


Interspecific Hybrids.--Significant progress has been made by Helen 
Savitsky in the production of viable Fy plants from the hybridizations 
of the cultivated form of beet and the species comprising the section 
Patellares of the genus Beta. In all of the hybridizations, the female 
parent was a form of cultivated beets; for example, diploid sugar beet, 
fodder beet, garden beet, and Swiss chard, as well as tetraploid sugar 
beet and tetraploid Swiss chard. The pollinator used in each of the 
hybridizations was a species of the section Patellares; namely, Beta 
webbiana, B. procumbens, and B. atellaris--the latter being tetraploid 
and the others, diploid. cach various combinations of sorts from 
each of these 2 parental groups, diploid, triploid, and tetraploid 
hybrid progeny were obtained. 


From the various hybridizations 85 plants were grown to the flowering 
stage on their own roots~--18 diploids, 5 triploids, and 62 tetraploids. 
Some of the plants are illustrated on page 51. The hybrid plants 
flowered abundantly. They were generally pollen sterile, but the tetra- 
ploids were semifertile, with as many as 30 seeds being produced on a 
single plant. In all, 200 hybrid seeds have been obtained. These Fy 
seeds have not been germinated. 


The hybridization of a tetraploid sugar beet and plants of Beta trigyna 
(2n = 36) is reported by G. E. Coe. Backcross plants were brought rs 
flower in 1958 from this hybridization. There are in culture 262 seed- 
lings from a backcross. Although many of these plants appear to be quite 
Similar to the pollen parent, B. trigyna, others show morphological 
characteristics indicating a blend # the two parents. Sterility of the 
F, hybrid and the succeeding generations has been overcome to some 
extent, and the breeding program to develop a new source of germplasm 
from this hybridization should proceed without difficulty. 





Polyploidy in Relation to Curly Top Resistance.--Several varieties of 
Sugar beets have been established on the tetraploid level by Helen 
Savitsky, and some of these have been compared with their respective 
parental diploid variety in curly top resistance. These comparisons 
have been made since 1953 at Jerome, Idaho, with the assistance of A. M. 
Murphy; and in addition, comparisons were made under curly top exposure 
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at Salt Lake City, Utah, in 1958. The varieties of interest in this study 
are US 35/2, US 10), and US ol. 


The tetraploid populations of US 35/2 and US 10) were higher in curly top 
resistance than the diploid perental variety. The difference in curly top 
readings between the levels of ploidy for each of the comparisons was 
statistically significant. The comparison between US 01 and its tetra- 
ploid counterpart was most striking, as illustrated in figure 2, page 61. 
The difference in curly top reaction between the two ploidy levels of 

US 01 is most remarkable, since the variety has not been selected for 
resistance to this disease. The findings have been interpreted as indi- 
cating that in certain diploid varieties of sugar beets, curly top resist- 
ance can be improved by the device of autotetraploidy. 


a) 
new hybrid varieties, US F2 and US H3, which were developed in the breed- 
ing work of J. S. McFarlane, have been made available for commercial use. 
In the production of hybrid seed, cytoplasmic male sterility is used to 
bring about the hybridizations. Both hybrids have good curly top resist- 
ance and are moderately good in bolting resistance. The parentage of the 
hybrids and the record of their performances in evaluation tests in 
California have been given in Part VI of this report and in Part III of 
1957 Report. 


Development and Evaivatiorn of Sugar Beets Suitable for California. --Two 





Gametocide FW-\50.-=Results of experiments conducted with the chemical, 
Sodium 2, 3-dichloroisobutyrate (FW-50), have been reported by LeRoy 
Powers (page 150), I. 0. Skoyen (page 16), and G. E. Coe (page 188). 
According to the publication by F. M. Eaton (Science, December 6, 1957), 
this chemical suppresses pollen production in cotton. These results 
clearly indicate that the chemical will cause delay in pollen production; 
however, applications that significantly reduce pollen production are 
likely to reduce seed yields as well. Additional work must be done with 
this chemical on sugar beets before a clear statement can be made concern= 
ing its potential use in hybrid seed production. 


Russian Monogerm Seed.--During the summer of 1958, a group of agricul- 
tural workers known as U. S. Agricultural Crops Survey Group visited 
Russia. C. 0. Erlanson, Chief, New Crops Research Branch, was a member 
of the group. He consented to arrange for an exchange of monogerm sugar 
beet seed between the United States and Russia. From the contacts he 
made at the All-Union Institate of Plant Industry, Leningrad, an exchange 
of seed was agreed upon. Two monogerm varieties have been received 

from Russia and monogerm seed from this country has been supplied to 

the All-Union Institute. Seed of the introductions has been distributed 
as PI 25575 and PI 251576. 


Seed of these Russian monogerm varieties has been distributed to members 
of the staff of the Sugar Beet Section engaged in breeding research and 
to breeders of company members of the Beet Sugar Development Foundation. 








NEW DEVELOPMENTS IN BREEDING RESEARCH 


Inbreds, Hybrids, and Breeder Seed 
of Synthetic Varieties 


Items Proposed for Seed Increase 
June , 1958 
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NEW DEVELOPMENTS IN BREEDING RESEARCH 


Items Proposed for Seed Increase 
June }, 1958 


The various items proposed for seed increase through the Beet Sugar 
Development Foundation are grouped according to region of development. 
The current designation, a brief description, and the estimate of 
seed available August 1 are given for each item. The inbred lines, 
breeder seed, synthetic varieties, and other items were developed in 
breeding research conducted by the staff of the Sugar Beet Section in 
cooperation withs 


Colorado Agricultural Experiment Station 
Michigan Agricultural Experiment Station 
Minnesota Agricultural Experiment Station 

New Mexico Agricultural Experiment Station 
Beet Sugar Development Foundation 

Farmers & Manufacturers Beet Sugar Association 
Union Sugar, Division Consolidated Foods Corp. 


I. U. S. Sugar Beet Field Laboratory, Salt Lake City, Utah. 


Item l. 
Item 2. 


Tetraploid Self-Sterile Multigerm 
SLC 340 = = © = = © © = = o = «= .6 pounds 


SLC 342 - = = = = = = = = = = = 6 pounds 


SLC 340 was used as pollinator with diploid male- 
sterile monogerm SLC 91 in the production of a 
triploid hybrid. The triploid was tested by 
several beet sugar companies in 1957. In some 
locations it showed high sugar yield. SLC 30 is 
higher in sucrose than SLC 342. Both are resist~ 
ant to curly top. These tetraploids were developed 
by Drs. Helen and V. F. Savitsky. 
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Item 3. 


Item . 


Item 5. 


Item 6. 


Multigerm Self-Fertile Lines 


CTS aa X CT7 (SL 507+157) - - = = = = = I/k pound © 
(30% aa Mendelian male-steriles expected) 


Suggested use of this curly~top-resistant hybrid: 
Production of 3-way hybrid (CTS X CT7) X CT9 by 
roguing to aa Mendelian male-sterile segregates 
and utilizing CT9 as the pollinator. The two 
hybrids, CT5 X CT9 and CT7 X CT9, have been highly 
productive and probably the best multigerm hybrids 
yet produced at the Salt Lake City station. It is 
anticipated that the 3-way hybrid (CTS X CT7) aa 

X CT9 may be equally good. This 3-way hybrid should 
be more economical to produce than a 2=way hybrid. 
The ultimate utilization would be for pollination 
of monogerm male-steriles. 


CT7 (SL 5070#0) = = = = = - = = = = 1/10 pound 
(30% aa Mendelian male-steriles expected ) 


Suggested use of this curly-top-resistant line: 
Production of sib or backcross population of 
CT7 which will segregate for 50% Mendelian male 
sterility. 


Monogerm Self-Fertile Lines 


SLC 127 (formerly line 22) - = = = = = 100 grams 


A curly-top-resistant Type 0 for the production 
of 100 percent male sterility, rr hypocotyl. 


SLC 128 (formerly line 244) - - = = = = 100 grams 


A curly=-top-resistant Type O for the production 
of 100 percent male sterility, RR hypocotyl. 


II. U. S. Agricultural Research Station, Salinas, California. 


Item 7. 


Breeder Seed = Monogerm 
CT569 i a eee 3 pounds 


This monogerm inbred is the increase of an S3 line 
from NB1 X SLC1Olmm. It has excellent bolting 
resistance, medium vigor, good seed-setting ability, 
and moderate curly top resistance. Although it is 
not Type 0, no pollen producers have been observed 
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Item 8. 


Item 9. 


Item 10. 


Item ll. 


‘Item 12. 


Item 13. 


in hybrids with male-steriles. Combining ability 
data are available only from the 1958 Brawley 
variety test. In this test the performance of 
hybrids involving C7569 ranged from very good to 
poor, depending on which male-sterile was used as 
the female parent. 


C8569HO = = em ee ew ee ee 3 pounds 


This male-sterile represents the first backcross 
to C7569. 


CO507rr eh ee eee ee ee 1 pound 


This is a green hypocotyl selection from C7507, 
a monogerm inbred proposed for increase in 1957. 
(See Item 10, 1957 Report.) C8507rr should be 
similar to C7507 in characteristics other than 
hypocotyl color and could be considered as a 
replacement. 


C8507Horr = = = = =~ = = = = = = = 1/2 pound 


This male-sterile represents the third backcross 
to C8507. It has the green hypocotyl color. 


Breeder Seed = Multigerm 


pps US AOR beltet 2) arcwmk xt TcLiwie va rompars poania 


This is a Type 0 bolting-resistant mltigerm inbred 
from US 56/2 X NB1 and has carried the breeder seed 
number C55):7. It has good curly top resistance and 
excellent vigor. It is one of the parents in the 
hybrid 663H2, which performed well in all tests in 
the coastal area in 1957. It is suggested that NBS 
be used as the pollen parent with the MS of NB1 to 
Witte, the female parent for a hybrid similar to 
3H2 » 


MSiof NBS oe we me mm mH = = =) 8 pounds 


This male-sterile represents the second backcross 


to NBS (C55h:7). 


NB6 Lianne Miche, oa oe eS T pound 


This multigerm inbred is the increase of an S), line 
from US 22/3 X NB1 and has carried the breeder seed 
mumber C5512. This inbred has extreme bolting resist- 
ance and excellent curly top resistance. In tests at 
Salinas it rarely bolts, even when planted in September, 
It has medium vigor and produces a satisfactory yield 
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of seed when planted by early August in Oregon 
and Tehachapi. The root of this inbred is 
sprangled. Hybrids in which the MS of NBS X NB6 
has been used as the female parent have shown 
excellent seedling vigor when planted in the 
winter. 


Item 1. 68503 ee ee eee MR ee 1 pound 


This mltigerm inbred is an increase of an S 

line from }}53 X NBl. This inbred has excellent 
mildew resistance and showed tolerance to nema- 
tode attack in a field test at Salt Lake City in 
1957. It has only fair curly top and bolting 
resistance, Combining ability tests have not 
been made. This inbred is not recommended for use 
in commercial hybrids without additional testing. 
It is made available for use in nematode tests and 
as a source of mildew resistance. A seed increase 
would be desirable. 


Them Hint C8S03Hi~ Static Lie 1S Suemrtion fee 1/2 pound 


This male-sterile represents the second backcross 
to 08503. 


Item 16. c88) = ee me ee ee ee O grams 


This is the second successive bolting-resistant 
selection from US 201B. The first selection from 
US 201B bolted 30 percent at Salinas as compared 
with 80 percent for US 201B. A bolting test has 
not been made with C88, but it is anticipated 
that a marked improvement has been made over the 
first selection. The 67)H2 hybrid with the par- 
entage (MS of NB1 X NB3) X US 201B performed well 
in two sugar company tests in the north Sacramento 
Valley in 1957. In these tests it yielded 7 and 
18 percent more gross sugar per acre than did the 
commercial check. The sugar percentage was equal 
to that of US 56/2. 


III. Breeding for Improvement in Leaf Spot and Black Root Resistance: 


Plant Industry Station,. Beltsville, Maryland 

Michigan Agricultural Experiment Station, 
East Lansing, Michigan 

Minnesota Agricultural Experiment Station, 
Southern Substation, Waseca, Minnesota 

Colorado Agricultural Experiment Station, 
Fort Collins, Colorado 
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Monogerm Synthetic Varieties 
Item 17. SP 5831-0 ~ mmm lm hl hl hl 600 ~pounds 


This production is from the interpollination of. 
several progenies derived from monogerm segre- 
gants obtained in a program of hybridizations 
and selections for improvement in resistance to 
leaf spot and black root. 


Item 18. SP 5832-0 ee hO pounds 


A greenhouse production of the same parental 
composition as SP 583-0. The seed of SP 5832-0 
has been distributed for field tests in Colorado, 
Michigan, Ohio, Minnesota, Iowa, and Maryland. 


Been 19s SP S030 ee ee. = ©1000 ‘pounds 


This seed production is from the interpollination 
of 8 monogerm progenies that were equal to US )00 
in yield and in leaf spot resistance, as indicated 
by results from a late test conducted on the 

Plant Industry Station in 1957. Information from 
field tests under way with SP 5832-0 will be 
important in formlating a statement concerning 
the advisability of planting SP 583-0 for commer- 
cial seed production. 


Item 20. SP 5835-0 - = = = me we we ee ew 25 pounds 


This production is an increase of SP 5735-0, which 
was obtained by the interpollination of ); monogerm 
clones. The polycross progenies of the ) clones 
were as good as US 00 in field tests conducted 
under leaf spot and black root exposure. 


Item 21. SP 5836-0 - = = = = = = = = = = = 125 pounds 


This production is from the interpollination of 
several monogerm progenies arising in the same breed= 
ing program as SP 583l\-0. However, roots of the 
choice progenies were used in the production of 

SP 583h-0. If SP 5832-0 looks promising in the 

test under way, then synthetic variety SP 5836-0 
may be considered for commercial planting. 


General Statements Concerning Items 17 through 21:~--Although these 
_ synthetic varieties have been derived from re most promising mono-= 
germ material obtained in a program of hybridizing, selecting, and 


testing at the Plant Industry Station, we are not in a position at 
this time to make definite recommendations for their use in extensive 
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plantings for commercial production. The plantings of SP 5832-0 
are under close study and should supply valuable information on 
seedling vigor, foliage vigor, and disease resistance, before 
August 1. Prior to planting time for overwintering seed crops, 
the information at hand concerning these synthetic varieties 
will be made available to those interested in the production 

of seed in excess of experimental quantities. 


Seed productions of Items 17, 18, 19, 20, and 21 have been 
augmented through a special contribution from the Farmers & 
Manufacturers Beet Sugar Association as an addition to 
Foundation Project 26. 


Breeding for Leaf Spot and Curly Top Resistance: 


Plant Industry Station, Beltsville, Maryland 
U. S. Sugar Beet Field Laboratories 
Salt Lake City, Utah, and Twin Falls, Idaho 
New Mexico Agricultural Experiment Station, 
State College, New Mexico 


Multigerm 
Item Cen SP 581-0 = = = - - ~ - - - = - = al pound 


This is a production from selections made by 
Professor Overpeck under curly top exposure at 
State College, New Mexico. The selections were 
made from 6 strains that are resistant to leaf 
spot and curly top. 


Peamieie SP 506-0 6 «= ww we wm om tm i 1 pound 


Seed production from plants of SP 561-0 surviving 
curly top exposure at Jerome, Idaho. Selections 
were made by A. M. Murphy. 


Items 22 and 23 are multigerm but may be of interest as 
pollinators carrying resistance to leaf spot and curly top. 
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From: James H. Fischer, Secretary, Beet Sugar Development Foundation 


August 15, 1958 


UTILIZATION OF USDA SEED RELEASES, 1958 


ITEMS LISTED CORRESPOND TO THOSE LISTED 
iN THE RELEASE MEMORANDUM! 


fs U. S. SuGarR BEET Fieio LapoRATORY, SALT Lake City, UTAH 


iyem 1. SLC 340 — WiLL NOT BE INCREASED, BUT THE AVAILABLE QUANTITY WILL BE 
UTILIZED AS FOLLOWS: ONE POUND, HOLLY SUGAR CORPORATIONS ONE*HALF POUND, 
AMERICAN CRYSTAL SUGAR COMPANYS ONE=FOURTH POUND, SPRECKELS SUGAR COMPANYS. 

ONE POUND, UTAH=-1OAHO SUGAR COMPANY} ONE POUND, AMALGAMATED SUGAR COMPANYS 
ONE“HALF POUND, UNION SUGAR DIVISION; ONE~HALF POUND, CANADIAN SUGAR FACTORIES 


LimMitep; 25 GRAMS, GREAT WesTERN SuGAR COMPANY, 


irEM 2. SLC Sle — wilh NOT BE INCREASED, BUT MAY BE REQUESTED BY COMPANIES 


SIMILAR TO ITEM 1, 


item 2. CT5 aa x (SL 507+157) —- witt Be INCREASED BY THE UTAH=IDAHO SUGAR 
COMPANY AND AMALGAMATED SUGAR COMPANY. 


drem hh. CT7 (SL 5070+0) — SAME DISTRIBUTION AND UTILIZATION AS FOR ITEM 3. 
item 5. SLC 127 (FORMERLY LINE 22) — AN INCREASE OF THIS NUMBER WILL BE 
MADE BY THE UTAH=!DAHO SUGAR COMPANY AND AMALGAMATED SUGAR COMPANY. REASON@ 
ABLE AMOUNTS OF THE INCREASE WILL BE MADE AVAILABLE TO COMPANIES OTHER THAN 
THOSE MAKING THE INCREASE. : 


ivem 6. SLC 126 (ForMERLY LINE Pu) - WiLL BE INCREASED AND DISTRIBUTED 
XACTLY AS INDICATED FOR ITEM 5. 


fi. U. S. AGRICULTURAL RESEARCH STATION, GALINAS, CALIFORNIA 


trem 7. C7569 ~ wiLt BE INCREASED BY THE West Coast BEET SEED ComPANY IN A 
ONE~ACRE PLANTING IN COMBINATION WITH F58=515HO ano C8569HO. Seen FROM C7569 
AND c8569HO WILL BE DISTRIBUTED AS A FOUR-WAY SPLIT AMONG THE CALIFORNIA 
PROCESSORS. SEED FROM F5B—5 1 5HO WILL BE DISTRIBUTED APPROXIMATELY AS FOLLOWS? . 
HoLLY = 10%; Spreckers ~ 5%; Union = 85%. 


trem 8. C8569HO - see ITEM 7 INVOLVING THIS NUMBER IN COMBINATION WITH OTHERS. 


[rem 9. CB5O7RR — APPROXIMATELY A ONE=FOURTH TO ONEHALF ACRE INCREASE WILL 
BE MADE BY THE West Coast BEET SEED COMPANY IN COMBINATION WITH F58=515HO AND 
C8569HO. A FOUR-WAY SPLIT OF THE SEED PRODUCED WILL BE MADE AMONG THE 
CALIFORNIA PROCESSORS. 


1/ ANNOUNCED FOR RELEASE PER MEMORANOUM FROM THE ToBACCO AND SUGAR Crops RESEARCH BRANCH 
bareo June 4, 1958 FRom Dewey Stewart, Heao, SuGcar Beet Section. 
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jrem 10, C8507rR - SEE ITEM 9 INVOLVING THIS NUMBER IN COMBINATION WITH OTHERS» 


ITEM 11. NB5 = A ONE-ACRE INCREASE OF THIS IN COMBINATION WITH MS oF NBI (MS 
of NBI FROM PARTICIPANTS IN INCREASE OR IF NOT OKAY FROM UNION WILL BE MADE 
BY THE West Coast Beet SEED ComMPANY. THE INCREASE WILL BE SHARED AS FOLLOWS? 
HoLLY = 25 pounps; SprEcKELS =~ 2573; UNION = 750 « 


ITeM 12. MS oF NBS ~ A FOUR=ROW STRIP OF THIS IN COMBINATION WITH NB5 (SEE 
ITEM 17) WILL BE PLANTED BY THE West Coast BEET SEED COMPANY. THE RESULTING 
SEED WILL BE SHARED IN A THREE-WAY SPLIT BY HOLLY, SPRECKELS, AND UNION, 


Irem_13. NBG — APPROXIMATELY 0.7 ACRE INCREASE OF THIS IN COMBINATION WITH 

MS oF NBS (see Item 12) wilt RE MADE BY THE West Coast BEET SEED COMPANY. THE 
INCREASE WILL BESHARED AS FOLLOWS: HOLLY = 20% or 25 poUNDS; SPRECKELS — 140% 
or 50 pounns; Union = 0% or 50 pounds. 


ITEM Th, C8503 — No INCREASE, THE AVAILABLE QUANTITY WILL BE UTILIZED IN 
PART BY THE SUGAR COMPANIES AS FoLLOWS: HOLLY = 25 GRAMS; AMERICAN CRYSTAL ~ 
25 GRAMS; GREAT WESTERN — 25 GRAMS; SPRECKELS SUGAR = 2 GRAMS.» 


trem 15. C8503HO - NO INCREASE, THE AVAILABLE QUANTITY WILL BE UTILIZED 
BY THE SAME COMPANIES AND IDENTICAL AMOUNTS AS NOTED FOR ITEM Th. 


Item_16, C88 - No INCREASE, THE AVAILABLE QUANTITY WILL BE UTILIZED IN 
PART AS FOLLOWS: HOLLY = 5 GRAMS; GREAT WESTERN ~ 5 GRAMS. 


Il. BREEDING FoR IMPROVEMENTS IN Lear SPOT AND BLACK Root RESISTANCE. : 


[Tem 17. SP 5831-0 - WiLL BE INCREASED BY THE West Coast BEET SEED COMPANY 
FOR THE FOLLOWING COMPANIES IN THE ACREAGE AMOUNTS AS SHOWN: FARMERS AND 
MANUFACTURERS, ONE ACRE; HOLLY, ONE=HALF ACRE; GREAT WESTERN, ONEWHALF ACRE} 


AMERICAN CRYSTAL, ONESHALF ACRE. 


Item 18. SP 5832-0 ~ APPROXIMATELY A TWO AND ONE“HALF ACRE INCREASE WILL BE 
MADE BY THE West Coast BEET SEED COMPANY FOR THE SAME COMPANIES ANO THE SAME 


AMOUNT FOR EACH AS INDICATED IN ITEM 17. 


ITEM 19. SP 5834-0 -— NO ADDITIONAL INCREASE HAS BEEN REQUESTED. THE AVAIL= 
ABLE QUANTITY WILL BE DRAWN UPON BY COMPANIES UPON REQUEST. 


lrem 20. SP 5835-0 — NO ADDITIONAL INCREASE HAS BEEN REQUESTED. THE AVAIL= 
ABLE QUANTITY WILL BE UTILIZED AS INDICATED FOR ITEM 19e 


item els SP 5836-0 ~ NO ADDITIONAL INCREASE HAS BEEN REQUESTED. THE AVAIL= 
ABLE QUANTITY WILL BE UTILLZED AS INOICATED FOR ITEMS 19 AND 20. 


1V. BREEDING FOR LEAF SPOT ANDO CURLY TOP RESISTANCE} 


ITEM 22. SP 581-0 — THE FOLLOWING COMPANIES REQUEST IMMEDIATE QUANTITIES 
AS FOLLOWS! AMERICAN CRYSTAL = 25 GRAMS; GREAT WESTERN = 25 GRAMS; HOLLY = 
25 GRAMS; SPRECKELS = 25 GRAMS. THE BALANCE OF THE SEED IS TO BE SENT TO 
THE UTAH=10AHO SUGAR COMPANY FOR INCREASEo 


[Tem 23. SP 586-0 - THE SAME COMPANIES AS LISTED FOR ITEM 22 WILL WISH THE 
SAME QUANTITIES OF THIS SEED NOW. THE UTAH=1DAHO SUGAR COMPANY WILL INCREASE 


THE BALANCE OF THE SEED» 
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1958 Seed Productions of 1957 Proposais for Seed Increase 


1957 Proposals 


Item 
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_Strain 


CT5 (Line 157) 
SLC 34 

SLC 35 

SLC 35MS mm 
SLC 36-0(aaBC) 
SLC 123 


SLC 124 


SLC 125(aaBC) 
SLC 125MS mm 
C7507 

€7507HO x C7507 


C7515 


€7515HO 
x C7515 
C7515H1 
C7507H1 
C7508 


C7508HO 





(see 1957 Report, pps 5-13) 


1958 Productions 


Producer and Desi 





Utah-Idaho Sugar Co. 


Utah-Idaho Sugar Co. 
Not increased 
Not increased 
Utah=-Idaho Sugar Co. 
Utah-Idaho Sugar Co. 


Utah-Idaho Sugar Coe 
West Coast Beet Seed 


Not increased 
Not increased 
West Coast Beet Seed 


West Coast Beét Seed 
(also F58=507HO) 


West Coast Beet Seed 
(also F58=515) 


West Coast Beet Seed 
(also F58=515HO) 
West Coast Beet Seed 
West Coast Beet Seed 


No report 


No report 


gnation 


Coe; 


Coo$ 


Coes 


Coe; 


Coe; 
Coe3 


Coe; 


Lot No. 8307 


F58-507 


Lot No. 8340 


Lot No. 8341 


Lot Noe 83112 
Lot No. 8313 


Harvested by McFarlane 


~ (ibs) 


Am't. 


40.0 
13.5 
0 
0 
4505 
2505 
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1957 Proposals 
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1958 Productions 


Item Strain Producer and Designation Am't. 
(lbs.) 
m6 sC787 West Coast Beet Seed Co.; Lot No. 8201 
(also F58-87) 2514 
Utah-Idaho Sugar Co. 3.0 
18 SP 5713-0 West Coast Beet Seed Co.; Lot No. 83006 101 
Utah-Idaho Sugar Co. 18.0 
19 SP 5714-0 West Coast Beet Seed Co.; Lot No. 8220 8332 
Utah-Idaho Sugar Co. 10.5 
20 SP 5710-0 West Coast Beet Seed Co.; Lot No. 8308 115, 
Utah-Idaho Sugar Co. 5.0 
21 SP 571850-00 West Coast Beet Seed Coe; Lot No. 8309 109 
Utah-Idaho Sugar Co. 7-0 
22. »=SP 5733-0 West Coast Beet Seed Co.; Lot No. 8310 117 
23 ~=SP 5734-0 Not increased 
24 SP 571-0 Utah-Idaho Sugar Co. 550 
25 SP 57102-0 Utah-Idaho Sugar Co. 146 
Extra C7517 Union Sugar Division; F58-547 75 
Extra €5502H1 x C7517 Union Sugar Division; F58-547H1 32.0 
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DEVELOPMENT AND EVALUATION OF INBRED LINES 


AND HYBRID VARIETIES OF SUGAR BEETS 


with emphasis on 


Curly Top Resistance 


Monogermess and High Quality 


Foundation Projects 22, 23, and 15 


F. V. Owen G. K. Ryser 
A. M. Murphy C. H. Smith 
Charles Price Myron Stout 
J. C. Overpeck 

and 


Cooperators 





wife 
DEVELOPMENT AND EVALUATION OF INBRED LINES AND HYBRIDS 


RESISTANT TO CURLY TOP 
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PROJECT 22 -- REPORT OF 1958 RESULTS 
JEROME TEST FIELD FOR CURLY-TOP RESISTANCE, JEROME, IDAHO 


By Albert M. Murphy 

As the 1958 season progressed interest also progressed in the Jerome test field, 
chiefly because of the occurrence and severity of curly top in areas norma tly little 
affected by the disease. Injury to the 1958 conmercial crop in some areas emphasized 
the urgency of having multiple resistance in sugar beet varieties in order to avoid 
- catastrophes when a disease exceeds its former bounds. 

In the Jerome test field there was an interesting example of how hybrid vigor 
may complement the anhorent degree of curly-top resistance. Hybrids produced in 
cooperation with the Amalgamated Sugar Company with one-fourth of their per erta es. 
from a susceptible variety (Deming's 52-644) made an impressive growth and showed 
more apparent curly-top resistance than the inbred parental lines which supplied 
most of the inherent resistance. 

Another example of what can be accomplished by vigorous hybrids was the second 
generation backcross to the curly-top susceptible fodder beet Ovana. “This hybrid 
showed high curly-top resistance, very high tonnage, high sugar percentage, high 
purity and outstanding total sugar production. Examples of other good hybrids were 
those made with the inbred CT5 and monogerm derivatives of CT5. The monogerm hybrid, 
SLC 117 MS o X the CIR-LSR variety SP 5651-0 (produced by the Utah-Idaho Sugar Co.) 
performed well in the Jerome test and in several other tests, including the test 
under a heavy nematode exposure at Salt Lake City and in the test at Las Cruces, New 
Mexico, which was under heavy exposure to both curly-top and Cercospora leaf spot. 
Production of better hybrids combining resistance to two or more major diseases is 
a. challenge to all engaged in the breeding work. 

As in past years, many varieties furnished by member companies of. the- Beet—Sugar— 
Development Foundation ve included in the Jerome test field. These results have 
been supplied to the member companies. Data included in this report deal with the 


performance of varieties in replicated tests. 
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VARIETY TEST, JEROME, IMHO, 1958 





(6 replicated plots of each variety ) TEST } 
Sala ACRE YIELD ' PERCENT PERCENT : 
= DESCRIPTION GROSS SUGAR TONS sucrose CURLY TOP 


POUNDS %° MASIS BEETS AUG. 1 

















7101 US 22 MS X CTD hbyide 116 30.8 18.1 2.3. 
F5u-4H7 CT9 hyb. MS X Klein E Hyb. 10,424 110 29.4 LNT cep 
1339 117 MS mm X SP 5651-0 10,147 108 29.0 17.6 10.6 
7105 US 22 MS X CTS mm 9,852 Lob OT i4 18.0 6.4 
7107 do.  X OL mn 9,806 104 28.1 1735 4.9 
1526 aa mm X (US 55 aa X 52-644) 9,466 100 26.6 18.1 12,6 
028 US 41 9,427 1.00 26.0 aod 5.0 
725 aa mm X U-I 110 (SL 202 sel.) 9,565 99 25.9 18.1 1355 
35 ( U-I E-110 Commercial mm hyb. 9,305 99 27.0 17.2 10.3 
71209 122 aa ma X SLC 125 mm 9,229 98 25.4 18.2 3 
7106 US 22 MS X SLC 125 mm 9,081 96 27.0 16.8 Sao 
71.23 229 MS mm X do. 8,862 Ou 25.2 1736 9.4 
Tek 477 MS mm X do. 8,818 935 25.3 UT 10.7 
7338 117 MS mm X SP 55}-0 8,621 91 25.0 17.2 1.2 
7213 122 aa mm X Sugar sels. mm 8,588 91 2.0 17.9 Dads 
7211 6203 aa mm X SLC 126 mm 8,539 91 2k 4 17-5 12.8 
720% do. X 644 mn 8,327 38 25,0 17.9 Tel 
1263 do. X SLC 122 mn 8,016 85 23.0 LT.u 15.3 
7276 6205 aa mm X 6207 mm 7,995 85 21.9 18.5 16.7 
(127 6129 MS mm X SLC 122 mn 7,022 7h 19.4 10.2 22.8 
Mee Manes cs Oven Tyo cae, er : 
0 ‘ 173 
of all varieties oe yet hate 
S. &. of MEAN 476 1.05 0.22 
Sig. Diff. 105 2.95 0.61 
S. E. of MEAN 4 
; : } ; 
in of of MEAN boo 4.08 1.24 
VARIANCE TABLE 
a YO TO Ro AY ae nie ne or et re 
Degrees MEAN SQUARES 
Variation due to | of Gross Tons Percent 
freedon sugar beets sucrose 
Between varieties 19 5,251,437 43.33 0.97 
Between replications 5 4,776,930 4h £20 1.59 
Remainder (Error ) 95 848 ,802 6.58 0.28 
Total 119 
Calculated F values 6.19% 6.59%* 5 6xx 
* Exceeds 5% point of significance (F = 1.69) 
** Exceeds 1% point of significance (F = 2.09) 
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VARIBTY TEST, TAYLORSVILLE, UTAH, 1958 


By C. H. Smith 


GROWER: Rell Swensen 
SOIL TYPE: Welby fine sandy loam 


PREVIOUS CROPS: 1952, grain to alfalfa; 1953 to 1956 inclusive, 
alfalfa; 1957, grain. 


FERTILIZERS AND CULTURAL PRACTICES: Applications of manure and 
commercial fertilizers were used in conjunction with previous 
crop rotation. In 1958 about 15 spreader loads of chicken 
litter and 200 pounds of ammoniated phosphate (20-40) per 
acre were applied and worked into the soil during seedbed 
preparation. 


SOIL FUMIGATION: The soil was fumigated with Dow Telone at 20 gallons 
per acre in October by the plow method. 


PIANTED: April 18. 
THINNED: ‘Thinning machine, May 12; Hand thinning, May 16. 


IRRIGATIONS: First irrigation June 13. Total of eleven irrigations 
by furrow. 


CURLY TOP: Heavy migrations of beet leafhoppers entered the field 
about June 1. By June 4 as many as three to four leafhoppers 
per plant were noted. June } they were sprayed with Parathion, 
one pint per acre. Susceptible varieties developed severe 
symptoms of curly top. 


HARVESTED: October 3, 1958. At harvest the tops were removed with a 
roto-beater and beets scalped with tractor-mounted scalping 
tool supplemented by long-handled hoe work. Beets were counted 
before pulling. Two ten-beet samples were taken from each plot 
at random for sugar analysis. These samples were weighed after 
washing to ascertain true tare percentage. 


EXPERIMENTAL DESIGN: The variety tests considered here were of 
randomized block design. The beets were planted in 2-row 
plots with 20 inches between rows. Objective at thinning was 
8 to 10 inches except in spacing test. Four-foot alleys were 
cut between plots. Effective plot length was 22 feet. 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1958 








(6 replicated plots of each variety TEST 4 
NUMBER DESCRIPIION ___GROSS SUGAR = ‘TONS PERCENT HARVEST 
Se 7 ___ POUNDS” % BASIS BEETS SUCROSE _ COUNT 100' 
710. US 22 MS X CTS 9,158 107 et 12.77 109 
7105 do.  X CT5 mm 8,88, 104 32.2 13.80 105 
7340 & 799 (ASA2HO X 6-308 mm) 8,80) 103 29.1 14.84 95 
(Amalgamated Sugar Co.) 
7325 aa mm X U-I 110 8, Tub 102 32.4 13.60 103 
(Utah-Idaho Sugar Co.) 
028 US 41 8,572 100 31.9 13 Me 109 
7125 2 MS mm X CLS mm 8,469 99 32.4 14.32 105 
7124 377 MS mm X SLC 125 mm 8, 386 98 35.9 12.44 102 
7337  E-110 Commercial mm hyd. 8,195 96 30.5 13.40 106 - 
(Utah-Idaho Sugar Co.) 
7123 229 MS mm X SLC 125 mm 8,182 95 33.5 Toc17 97 
7326 = aa im X (US 35 aa X 52-044) 8,108 oh 28.4 13.84 neon. 
(Amalgamated Sugar Co.) 
7L06 US 22 MS X SLC 125 mm 8,016 93 32.2 12.29 _ 110 
7127. SLC 122 MS mn 7,946 93 28.0 Th325. ° 100 
7126 SLC 126 MS mm 7,815 91. 28.4 13.84 OT 
7107 US 22 MS X Gh mm 332 85 30.9 11.87 111 
ina = = ~,e&eey — 5.07 oa 
_of all varieties _ —- Sen 31-1 15-37 
S. BE. of MEAN 371 as 1.35 0.24 ro 
Sig. Diff. (19:1 NS 3.60 0.67 
5. E. of MEAN 
in. % of MEAN 4 US AL3h 1.80 


VARTANCE TABLE 











i Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent 
freedom sugar beets sucrose 
Between varieties 13 1,414,687 32.38 5.10 
Between replications 5 1722) 101 37.22 Sa 
Remainder (Error) | 64 82h ,222 10.91 340 
TotaL ADs 
Calculated F values NS 2.97#* 15 .02K* 


* Exceeds 5% point of significance {F = 1.88) 
x* Exceeds 1% point of significance (F = 2.41) 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1958 




















(5 replicated plots of each variety) TEST 5 

Sek th ACRE YIELD 

NUMBER DESCRIPTION ~_ GROSS SUGAR TONS PERCENT 

ee ___ POUNDS _% BASIS _—_—s&BEETS SUCROSE 
028 “US 41 8,606 100 33.2 1351 


Monogerm aa mm X mn 











7263 6203 aa X SLC 102 | 8,315 96 30.2 14.0 

7213 SLC 122 aa X Sugar sels. 8,2h2 96 40.2 13.9 

7203 6203 sa X Line Gh 7,935 92 30.6 13.1 

7211 6203 an X SLC 126 7,783 90 29.4 13.6 

7209 SLC 122 aa X SLC 125 7,613 89 30.2 15.0 

7276 6205 aa X 6207 6,504 75 25.0 13.5 
im“cinl MAN «8  &«© 85 7 oth 09,80 © 1%. sae 
cs 

__S. E. of MEAN mae Ewe 324 RL eokty 0.20 p 

eo Sig. Diff. (19:1) Gol na 553) Pee 0.57 

is LE a. 5. of MEAN A 
inh of MEAN a 5.07 1.48 








VARIANCE TABLE 














Degrees MEAN SQUARES 
Variation due to of Gross fons Percent 
freedom sugar beets sucrose 
Between varieties 6 2,552,308 29.91 0.802 
Between replications 4 5,392,795 Lk 1.235 
Remainder (Error) 2k 682 ,582 10.54 0.196 
Total alt 2 oa 
Calculated F values 3 5K 2.bh% 4 09% 
* Exceeds 5% point of significance (F = 2.38) 
** Exceeds 1% point of significance (F = 3.38) 
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MONOGERM (aa mm) X MULTIGERM HYBRIDS, TAYLORSVILLE, UTAH 
In Cooperation with the Utah-Idaho Sugar Co. and the Amalgamated Sugar Co- 


(% replications) 
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NUMBER PARENTAL LINE 


72011 
72021 
72041 
72051. 
72061, 


72071 
12082. 
72091 
72101 
7eLu1 


72151 
721.6). 
721.91 
72211 
72231 


72251 
72261 
72271 
72301 


__PER ACRE 


—~ 


NUMBER (aa mm) _ POUNDS —_% BASIS 





TONS 


rr ree 


U-1 110 as _ pollinator at St. George, Utah 
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vf 
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10 
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16 
19 


2] 


2% 
25 
26 
2] 
50 


10,355 
10,20 
10,675 

9,520 


10,915 


9,227. 
10,800 
9,667 
9,055 
10,1.00 


7,787 
7,507 
9,860 
8,390 
9,995 


Bde 7 
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9,427 
11.,080 
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102 
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95 
1.09 


92 
108 
97 
91 
LOL 


78 
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99 
Sh. 

100 


36.8 
35.6 
36.0 
28.8 
35.1 


oT .G 
4D 
32.6 
31.4 
57.2 


29.8 
25.4 
hO.9 
26.5 
459 


26.3 
28.8 
40.8 
551 


AV. 


GROSS SUGAR SBS PER ACRE 
% RASIS 
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99 
1.00 
83 


LOL . 
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1L20 
79 
LOL 
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(US_35 aa _X Deming 52-644) as pollinator at Nyssa, Oregon 


72022 
7e0h2 
72052 
. 72082 
72102 


72162 
72192 
feele 
72222 
72252 


T2252 


72262 
72502 


028 (US 41) 





2 10 4.37 
y 9,560 
5 9,351.7 
8 9,167 
10 8,103 
16 Oras | 
19 10, 787 
a 9,327 
22 9,723 
24 10,463 
25 10,173 
26 9,623 
50 10,570 
Av. 
(8-plot av.) 9,050 
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COMBINED DA'TA FROM UTAH AND IDAHO TESTS 


It ceemed advantageous to combine data from certain tests conducted 
at Jerome, Idaho, and at Taylorsville (or Salt Lake City), Utah. 

At Salt Lake City an attempt sea made to have two fertility levels 
(normal and extra-high nitrogen) for the tests with the Ovana hybrids and 
the hybrids to selected inbreds. However, the normal fertility turned out 
to be so high that adding 250 pounds N per acre made very Little difference. 
There was some difference from an 8" versus a lt" spacing in these two 
tests, but the general performance of the varieties remained the same. 

Beets from the Jerome, Idaho, tests were taken to Nyssa, Oregon, where 
sugar determinations were made by the Amalgamated Sugar Company. Frozen pulp 
was taken from the same samples and further chemical analyses were made at 
Salt Lake City. Since two sugar determinations were made from each sample, 
(one at Nyssa, Oregon and one at Salt Lake City), the figure used in the tables 
is the average of the two determinations. At Salt Lake City all sugar and 
purity (apparent purity) determinations were made by C. H. Smith. 

Sodium, potassium and nitrogen values were made by Myron Stout. Sodium 
and potassium were determined with a flame spectrophotometer. Amino nitrogen 
was determiried by the Stanek-Pavlas method using the spectrophotometer as an 
absorption instrument. The "amino N" values reported are based on the concen- 
tration of glutamine necessary to produce the same color. True "amino N" 
would be 0.097 times the values given. Mr. G. K. Ryser is responsible for all 


statistical analyses. 


Designations: 
MS = Cytoplasmic male sterility 
aa = Mendelian male meer 
mn = Monogerm 


MM = Multigerm 
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UV AN A BY BR D8 


DESCRIPTION OF HYBRIDS 











Ng rp 


* At Salt Lake City nearly all Ovana plants were badly injured by curly top. 


In the Fy) hybrid, very mild symptoms were evident on most plants but this did 


not appear to interfere with growth. 


varieties, mild curly-top symptoms were evident only on occasional plants. 


SL 308 = Ovana fodder beet 
SL 308+5 = Fy, (US 35 aa X Ovana) 
SL 431+5 = bz, US 35 aa X (US 35 aa X Ovana) 
SL 630 = bo, US 35 aa X (US 35 aa X Ovana) aa X CTS 
(selected on size and % sucrose in the bj generation) . 
8.L. ___ACRE YIELD “PPM + 10” PERCENT 
NuMBER DESCRIPTION SUGAR TONS SUCROSE PURITY AMINON yy, K  CURLY'TOF 
POUNDS BEETS PERCENT PERCENT PERCENT AUG. 1 
Jerome, Idaho - 8 replications each 
308 Ovana 3,305 1331 13.1 89.8 33 54 em 
50845 °° Fy 9,915 32.1 15-9 92.0 34 29 248 14.8 
K5145 by 10,510 31.4 i7.1 = 90.6 31 23 228 19.9 
024 US 35 9,995 21a lGeis 928 32 16 19h = =-2.9 
650 (b; X CTS) 11,865 33.2 18.3 94.1 34 19. 2174 3.5 
ISD 5% 1,040 3.19 0.54 0.97 NS, 5 a 
Salt Lake City, Utah - 20 replications each) (spacings conbined) 
308 —Ovana 2,939 15.9 8.4 70.6 92 267 294 Severe 
908+5 Fl 9,282 41.7 Ihel. 794 83. 129. 399 ----* 
K3145 by. 9,652 38.3 12.7 81.2 -90 100 HOT) ----* 
02k 8 =US 35 9,468 52.8 4.4 83.8 82 86 415 ----# 
630 (b, X CTS) 12,084 40.9 14.8 85.4 .69 (Dae le 
LSD 5% 856 3.59 0.56 1.60 -08 18 18 
Salt Iake City, 8" versus 14" Spacing, Varieties combined 
8" Spacing 8,876 SH oa, 12.5 80.8 -79 106 = 371 
14" Spacing 8,411 a +a 12.0 79 4 87 135 38h 


Yor the other three more highly resistant 
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HYBRIDS TO SELECTED INRREDS 


TEST 1 


ACRE YIELD PERCENT 




















— ACRE PERCENT. ; 1 Ny 
nmin DESCRIPTLON SUGAR, TOMS sucrose PURITY Ng fe x” CURLY TOE 
Jerome, Idaho, - © veplications 

P11H% US 22 MS 9,455 26.0 LTio 94.2 yal 29 198 D2 
50h0n3 do. X CTh 10,204 26.7 18.8 93.6 eal 15 180 i 
6103 do. X CTS 10,509 28.1 1655 935.6 27 re Ls AG 
7102 do. X crs 10 7288.7 927 «3 18.6 945.4 235 17.164 5h 
TLOM do. X CT9 10,609 28.8 13.2 93.9 032 ah. 187 5.5 
6101 do. X (CT5xcrh) 10,556 26.8 1933 Oh 29 13... 157 4.6 
7103 do. X (CT5XCTS) 10,698 28.4 18.6 93.7 30 Li. ite 4.7 
702 (crsxcr6 Jaa X cTr9 104655 uel 740 19.2 Oh..5 229 17 168 3.3 

ISD 5% NS NS O46 NS NS 5.48 12:0 

Salt Lake City, Utah, - 20 replications (spacings combined ) 

211H3 US 22 MS 8,908 44.0 15.0 84.0 -76 112 396 
5OLOHS . do. X CTH 9,888 34.7 ° I4.2 84.8 81 70 388 
6103 3s dow X CTS 10,459 37.8 13.8 84.5 68 97 378 
7102 do. X CTS 9)526° 33.3 U4. 8h .9 -73 72. 373 
TLO} do. X cT9 10,278 36.3 “abe 85.1 -70 83 374 
6101 do. X (CT5xCT+) 10,043 433.9 14.9 85.6 7 T° «355 
7LO3 do. X (CT5XCTS) 9,909 33.5 1 eed «had 72 TO. 371 
702 (CTSxcTS) aa X CTS 10,001 32,6. 15.3 86.3 .66 77 354 

ISD 5% | 513 1.74 0.36 0.86 -O45 GL. 

Salt Lake City, 8" versus 14" spacing (varieties combined) 

8" spacing 9,901 34.11 1.54 85.58  .70 19 362 
4" spacing 9,852 35.45 13.92 84.17 «75 85 385 
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"fn OR ee BO 
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s.2 Ri vs it. 3. oye 0,28 tthe 
5.4 ofL a K, a.£0 0.8L y.0s 408,05 
2st ME TL = YS. a.ee 2.8f r.f6 @oryor 
uz Mr. Ti a. #.£0 oA c.1S  606,0L 

a. yar ds Sés @.£e 9.85 6.4  @00,0f 


ou8 ° Jer EL es. 1. €.OL H.ds a2.0f  ‘(aroxkeng) x 
yea Wi vi |: of. y.% 3.8f .As Oeor (Oroxero) 
t.€ @i vr es. 2.% $.0! d.7s 6,08 } . 
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1958 RESULTS WITH EASY-BOLTING SUGAR BEET VARIETIES 
BRAWLEY, CALIFORNIA 


By Charles Price and 
F. V Owen 


Curly-top-resistant lines and hybrids developed at Salt Lake City 
were planted at the U.S.D.A. Southwestern Irrigation Field Station at 
Brawley, California. ‘The planting date was September 15, 1957 and the 
beets were harvested April 14-18, 1958. Forty lines and hybrids were 
grown in two replications and each of eight special hybrids were 
included in twenty replications to obtain accurate data on combining 
ability. Plots consisted of single 30" rows, 42 feet long. The 
following page shows results with the eight hybrids from the replicated 
plots. Sugar and purity determinations were made by the Holly Sugar 
Corporation. Statistical analyses were made by George K. Ryser. 


Soil type: Holtville silty clay loam. 


Previous crops: 1952, flax; 1953, beets; 1954, sorghum; 1955-56, fallow; 
1957; sugar beets. 5 


Fertilizer used: 16-20-0, 200 pounds per acre applied October 10, 1957 
Ammonium nitrate, 400 pounds per acre applied November 15, 1957 


Thinning; October 7, 8 and 9, 1957 
Irrigations: Seven total. First irrigation September 26, 1957. 
Cultivations: Three cultivations and four hand hoeings. 


Insect control: Cucumber beetles were controlled by spraying with-DDI at 
the rate of two pounds per acre. Cabbage loopers were success- 
fully controlled by spraying with DDI. 


Disease problems: Curly-top exposure was light. Virus yellows infection 
reached approximately 100 percent by harvest, but reduction 
in root weight was not considered to be high because of the 
late date at which the beets were infected. Virus yellows 
was not observed until March, approximately two months prior 
to harvest. Experimental results in tests at Salinas, 
California, with virus yellows have shown that age of plant 
at time of infection has an important bearing on the amount 
of damage produced. The plants infected with virus y ys 
when young are more severely damaged from virus yellows when 
infected later in growth. ‘The percent sucrose might have 
been lowered, however, by virus yellows even though the _ 
infection came in late. 
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VARIETY TEST - BRAWLEY, CALIFORNIA, 1957-58 ° 


8 varieties By Charles Price 
20 replications . 
Planted September 15, 1957 Harvested April 14-18,1958 























fe geste Ser 7 ACRE YIELD “BEETS 
es BR er toot 
Lbs. _Tons Percent Percent 
mo6 us 22 ms2/y sre 125 mm 9,765 29.3 16.7 gh.9 131 
7103 Se ere hel ) 8,481, 25.5 1637 ob 4 138 
7105 a X CT5 mm 8,142 oh 6 16.6 93.8 136 
7107 X Olle mm 8,085 25.9 1506 83.7 129 
7102 é: X cTs 7,944 23.8 1607 94.1 135 
7211 6203 aa mm X 126 mm 7,154 20.0 LTS9 AOL 136 
7213 122 aa mm X mm Sugar sels. 6,619 18.6 17.9 93.9 128 
7267 6603 aa mm X 122 mm 5,742 Tos 18.0 95.7 109 
Check, us 56/22/ 8,950 25.7 17.5 133 
CNS (eat eams Se ee eg eee eee 
ee Cereeremnereys 7) Ty 123-0.) 1708 sengayted ‘ 
S. E of MEAN eee Oy 0.68 0.26 Oso a 
Bees Dirt. (19:1) eit 00 (tL 90. arm OND NS 
S. BE. of MEAN z 
in 4 of MEAN 3.21 2.96 Io NS 
(Odds 19:1 = 2/2 X Standard error of Mean 
“My = US 22 MS = SL 211H3 multigerm a/c= US 56/2 check from border ‘strips 
not replicated 
VARIANCE TABLE 
(for 8 varieties in test) 
7 tegreesi EA SQUARES ee 
VARIATION of Gross Tons Percent Purit 
due to freedom _ Sugar. __—s—sibeetts sucrose Uae 
Between varieties 7 BO 171g OL. 18.36 14.29 1.69 
Between blocks 19 1,205 ,462 -36 TOT 5.04 
_ Remainder (error) 133 1,239,997 045 1,38 5.63 
“Total “T55 : Caan 
Calculated F value ob. 55** 41.16** 10.43 0.30 


** Exceeds the 1% point of significance (F = 2.79) 








Designations: 
aa = Mendelian male sterility 
MS = Cytoplasmic male sterility 
mm = Monogerm 
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THE INBRED CT5 


The inbred CT5 arose from an exceptional beet selected at Jerome, Idaho, 
in 1952. This parental beet weighed 10.8 pounds with 20.2 percent sucrose. 
It came from an Fs population derived from US 35 crossed to a high-sugar type 
self-fertile inbred. In the flowering stage the parental beet was highly self- 
fertile. All its offspring were also self-fertile, but there was unexpected 
segregation for Mendelian male sterility (aa). Segregation was also observed 
for hypocotyl. color R r,for foliage type (a smooth, dark-green foliage with a 
sharply triangular leaf predominated), and for different degrees of curly-top 
resistance. 
New sublines and methods of inbreeding 


In 1953 selection from the 5S; CT5 offspring was made for curly-top 
resistance, root type and sugar content. This was followed by further evalua- 
tion and selection in succeeding years. Each year sib pollinations were made 
as well as self-pollinations and heterozygosity was maintained for hypocotyl 
color, for Mendelian male sterility and for type of foliage. In 1958 the sib 
hybrid SL 7004 was made available to the sugar beet industry. Maternal plants 
of SL 7004 were Mendelian male steriles while paternal pollinators consisted 
of forty different CT5 sublines. Certain CT5 sublines are now homozygous AA 
pollinators, while others are being held in the heterozygous Aa condition 80 
they may be used either as pollinators or for female parentage by the genic 
aa emasculation. 


Qualities of CTS 


The sublines that make up the CT5 family of lines have a high degree of 
curly-top resistance combined with relatively good vigor. The root is long 
and remarkably free from sprangles. When the water level of the soil is too 
high CT5 beets develop scurf (water injury) accompanied by some vascular 
breakdown. In this respect it is not as bad as several other lines tested 
but it is nevertheless a weakness to be recognized. Certain selected CT5 
sublines are excellent "type 0" pollinators. 


Combining ability 


CT5 appears to have good to excellent combining ability. The F, hybrid, 
CT5 aa X CT9, tested in 1956, produced 13,158 pounds ee sugar per acre av: 
Twin Falls, Idaho (17.1 percent above US Wa). 


Monogerm backcrosses to CT5 

Monogerm lines have been recovered from hybrids to CT5. Utilizing these 
newly-recovered CT5 mm lines, three kinds of hybrids, MS MM X CT5 mm, MS mm X 
CT5 mm, and CTs aa mm X mm, produced some of the best monogerm combinations 


tested in 1958. 
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CONTRASTS IN ROOT TYPE 





Comparison of root shape of inbred lines when grown underfavorable 
soil conditions. Jerome, Idaho, 1958. 


Upper: Multigerm Inbred CTS 
Lower: Monogerm Line SL 7271 
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MONOGERM HYBRIDS FOR GERM-PLASM RESERVOIRS 


Heterogeneous populations simplify initial selection work and serve as 
reservoirs of valuable germ-plasm. Self-sterile populations may still have 
their place but self-fertility has many advantages when the primary objective 


is to extract and develop inbred lines. The key to the building of vigorous 


heterogeneous self-fertile monogerm populations has been the gene st for self- 


fertility and the gene a for abortion of pollen, otherwise known as Mendelian 
male sterility. 
Population SL 7213 (SLC 122 aa mm X mm sugar selections) 


SL 7215 is an example of a heterogeneous self-fertile monogerm population. 
The female parent, SLC 122 aa mm (SL 6216), represents several sublines of 
SLC 122 and carries a high degree of curly-top resistance. The pollinator was 
made up of 55 different monogerm lines cariying good curly-top resistance but 
principally selected for high sugar content. Wighty-nine pounds of SL 7213 
seed was produced in 1957. ‘The following comparisons between SL 7213 and 
US 41 (SL 028) were obtained in 1958: 


VARIETY Gross sugar ‘Tons ‘Sucrose 
___pounds _ ___veeta percent 


nn 


Taylorsville, Utah, adjacent. two-row strips 


SL 7213 mm 10,522 32.2 16.0 
US 41 9,577 34.0 14.0 
Taylorsville, Utah, 5 times replicated test 
SL 7213 mn | 8, 2k2 30.2 13.9 
US 41 8,606 5Ae2 35 ad 
Taylorsville, Utah, under heavy nematode exposure ' 
SL 7213 mm 8.0 
US 41 12.3 
Jerome, Idaho, 6 times replicated test 
SL 7213 8,588 alr..0 17.9 
US 41 9,427 26.0 18.1 














The above data show that SL 7214 was, relatively productive but the point 
of most interest was the wide variation within the population which made mass 
Selection work attractive. Preliminary evaluation of other somewhat similar 


monogerm hybrid populations is shown on the following page. 
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MENDELIAN (aa) HYBRIDS, BOTH PARENTS MONOGERM 








PARENTS ——s=ss“‘<‘é‘éAYLOORSVICLLLE, UTAH, 3 replics. JEROME, JDAHO NEMATODE 
S.L. ACRE YIELD sycrosp 40-2 -replics. _TEST - 4 REPS. 
No. aa mm X mm __GROSS SUGAR TONS prcmpp BEETS _PER ACRE SALT LAKE CITY 
e Los. 6% BASIS BEETS TONS % BASIS TONS BEETS 
7201 6216 xX Gh 7316 89 50.3 ARB. Bit 7 6.5 
7202 6202 Roe Cac’: 7776 = Oh 30.1 12.9 25.7 82 Tvl 
7204 117 xX 609 8561 105 41.7 13.5 20.3 70 8.1 
72005 G17.2 Mie ad? 8469 101 30.1 13.9 20.7 Ti 5 . 
7206 609 X do. Tiizy (oO Piso 14.2 15.8 57 6.9 
7207 117 Ken25 7Th16 85 29.6 ORG OF &8 6.0 
72008 8453.71 x «do. Tuo = BT 2is9 15.5 Oot 87 ast 
7212 126 Maie 126 T7T44 95 28.9 13.5 20.9 78 5.0 
72k Misc. Fo X Sugar sels. 5955. 70 23.3 15:0 22.2 82 6.0 
7215 609 Ce 8039 96 40.7 13,3 21.4 80 7.2 
72i6 G11 Oa. Se 7987 98 Oe 15.0 21.4 - 80 8,6 © 
7217) 2s G4 7.1 x os 9422 115 55 15.2 24 4 91 8.7 
7218 647.3 x Wee 83525 103 32.9 12.7 25.1 93 74 
7219 O47.4 = Xoo. 8640 103 Bln “1 ahiO. , 2263 87 6.5 
7220 647.5 X do. 8729 104 32.0 15.6 eog7e 89 5.9 
722. 647.6 X @be 9886 119 35.5 15.9 25.5 102 Ts2 
men 687.16 xX do. 10086 112 3h 9 14.5 2364 O4. 4.8 
meee) O47.255. X doe 9938 117 357.0 15.4 28.0 119 6.8 
Taek 647.0 xX ado. 9510 . 114 Ah 13.8 22.6 91 114 
7220 «(045.137 X. do. 86532 103 5.7 2, 22.5 90 6.8 
7227 «= 645.341 X= do. 9075 108 32.0 Tr 20.0 80 9.2 
7228 «645.345 X do. 8869 105 30.3 eT 19.3 78 6.5 
7229 «G46.54h =X = do. 10725 127 36.7 a 19.9 19 6.7 
7230 646.348 X do. 8231 99 26.4 15.6 18.9 78 7.6 
723. «646.552 XX do. 9495 113 Bees Lg 2h .8 97 og. T 
7233 646.354 X ~~ do. 9939 113 35.8 14.2 25.3 99 10.0 
7a 646.358 X © do. Oh ee 52.0 Vd 22.5 85 6.3 
72355 ©46.361 X ~ do. 10330 125 5760 1.0 20.07 86 6.7 
7236 646.362 X do, 8626 101 50.0 144 23.8 95 732 
7237 -646.368 xX do. TOTE ait b 29.4 12.8 20.4 78 7.8 
7239 646.375 .X do. 9146 105 45.2 5st 28.0 106 9.8 
T240 646.376 X do. 8927 102 5.9 13.9 235.2 88 “663 
7243 646.379 X ao. 8716 100 20.7 Ie]. 24.3 89 1.3 
7245 646.2h0A X sibs 9uh7 1.08 sore ub6) © okes 92 6.7 
7246 646.2h%4N X sibs 8667 99 29.5 14.7 20.5 77 7-7 
7Teh7  646.2h54 X sibs 6489-97 31.5 13.5 22.3 85 10.8 
7248 646.2471 X sibs 8071 93 o7es UiyTJory 20, TT 8.1 
7249 646.280 X sibs 9687 111 34.8 13.5 22.6 78 10.3 
Te = 6216 x plee 9078 106 209 Bites kD «Dose 2h ol 73 9.4 
7262 6202 Kirusidtrs 8554 99 $8.6. 915 ede a eLed 71 7.9 
7265 647.3 xX do. 9604 111 32.5 14.6 © 23.6 79 11.1 
Moon, 047.5... .X. do. 8316 106 33.0 14.1 20.8 69 6.9 
7267 6603 X do. T7146 89 SH gr Aly 3 By Tek AHL 46 5.8 
7268 .6607 X do. 478 = 85 27.2 13.8 16.7 54. 6.4 
7270 6617 Re ie 7252 «93 27.35 LLL 18.2 58 6.0 
727. 6623 RP idos 92h. 97 26.5 h.0. 21.5 68 6.0 
127 6216 X do. 8318 107 50.3 L327 18.9 60 6.2 
7275 6204 X ° sibs 7134 92 25.8 15.9 20.4 65 7.9 
028 US 41 (8-plot average) 98214 100 30.2 13.6 28.5... 100 12.5 








ne ee 


Type of replications: Systematic with US hi as check. Percentage comparisons based 
on the two closest check plots are considered fairly reliable. 
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UNEXPECTED TYPES OF MALE STERILITY 


A few types of male sterility studied in 1958 turned out to be entirely 
new and there was some non-conformity to theories that have been postulated. 
Considerable effort has been made to reconcile the new and exceptional results. 
By hybridization to annual beets three generations were grown in'1958, and 
preparations have been made for more critical studies in 1959. 

Examples of new and exceptional results are as follows: 


First. A new type of Mendelian male sterility in a subline of the 
multigerm inbred CT9. 


Second. Discovery of Mendelian male sterility in US 201B and in 
the CIR-LSR multigerm populations SP 561-0 and SP 562-0. 


Third. Possible cytoplasmic influence on Mendelian male sterility. 
One example is the monogerm population SL 7215 (CTS aa mm X 
mm sugar selections) with 25-30 percent male sterility expected: 
but in which 91 percent male sterility was observed. <A large 
amount of evidence shows complete independence of Mendelian 
male sterility (aa) from cytoplasmic male sterility (MS), but 
these exceptional results should be carefully investigated. 


Fourth. A sudden change from cytoplasmic inheritance to Mendelian 
inheritance. The most disturbing example was population 7125 
(MS mm X CL5 mm) with 21 male-sterile and 22 pollen-fertile 
segregates. In this population there was no indication of 


semi-male-sterility which usually characterizes cytoplasmic 
inheritance with imperfect “type 0" pollinators. 


Possibility of recovery genes 
A strong recovery gene could explain the exceptional results with popula- 
tion 7125. There is also evidence for strong recovery genes in US 201 and in 
5 ; 
the CTR-LSR population SP 5551-0137. Genes which partially restore pollen 
fertility are common but strong recovery genes which restore full pollen 
fertility have been scarce in curly-top-resistant material. If fully reliable 


recovery genes can be established they may be valuable from the standpoint of 


eliminating the hand roguing associated with Mendelian male sterility. 
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BEET SUGAR DEVELOPMENT FOUNDATION 
PROJECT 15 REPORT 
By Myron Stout 
Sugar beet varietal evaluation and selection studies 

The beet sugar industry is becoming increasingly alarmed at the general 
reduction in quality of sugar beets. Acre yields have been increased through 
successful breeding for disease resistance and a large increase in the use of 
commercial nitrogen fertilizer. Yield of sugar per acre has been and will 
probably always be the most important single basis for the selection of superior 
varieties for producing of our commercial crop of sugar beets. Increased yield 
of sugar per acre is nearly always more easily achieved by increasing tonnage 
than by increasing sugar percentage. Low sugar percentage is usually associated 
with more impurities in the beet and greater processing losses. 

Our triformation concerning the relative harmful effects of the individual 
impurities on extraction has not been well established, but the writer believes 
that a great preponderance of evidence indicates that nitrogenous compounds 
constitute the best single index of impurities that cause trouble in processing. 
Since Amino nitrogen is highly correlated with other nitrogen compounds in the 
beet and is easily determined, the writer has used that value. as the index of 
nitrogen compounds in the beet. 

Basic physiological facts have established the reasons why and how high’ 
nitrogen nutrition at harvest results in increased impurities and reduced sugar 
Ricentage. The three basic steps of nitrate-uptake chemical reduction from 
NOz to NH, and protein synthesis are all energy-requiring steps that reduce sugar 
storage in the root and produce an "impurity." Many nutritional and agronomic 
studies have also shown that high nitrate -uptake reduces sugar percentage and 
quality. High nitrate-uptake usually is accompanied by a large increase in the 


uptake of sodium and potassium. 
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Nitrate nutrition probably affects the quality of sugar beets far more than 
the differences between commercial varieties. However, most characters, including 
the uptake or synthesis of impurities, are heritable. In order to maintain or’ 
improve commercial varieties breeding lines must be thoroughly evaluated and those 
not genetically pure must be reselected to obtain lines with improved character- 
istics in regard to impurities as well as for sugar and yield. 

In 1958 over 1500 individual beets of 88 lines selected in the field for 
. Size, shape and other characters, were evaluated for weight of root, sugar 
percentage, amino N, respiration rate, sodium and potassium. In addition to 
these values gross sugar per beet, gross sugar + amino N percent, and sugar 
percentage, + amino N percent were calculated. Selections from promising lines 
were made after considering all characters and ratios. Some very outstandingly 
superior beets of the most promising lines were selected for breeding or increase. 
Although the two calculated ratios involving init nitrogen make those values 
very heavily influenced by amino nitrogen percentage, they are being used only 
as quality indicators along with other constituents, until better quantitative 


indices of processing quality are found. 


Yield and quality performance of Ovana hybrids at two locations with widely 


different fertility and salinity levels. 
Some very interesting comparisons of both yield and quality of breeding lines 


of beets were obtained in tests of the Ovana variety and its hybrids conducted 
at Jerome, Idaho and Salt Lake City, Utah in 1958. The nitrogen fertility level 
at Jerome was good but not excessive. Salinity of the soil was low. Both 
nitrogen fertility and salinity were very high at Salt Lake City. 

The hybrid, SL 630 (us 35 X (US 35 X Ovana)J X CTS, was outstanding for all 
measurements where significant differences were observed at both locations. Gross 
sugar per acre and purity of SL 630 was superior to all other lines in the tests 


at both locations. Where both salt and nitrogen content of the soil was high 
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(at Salt Lake City) the superiority of SL 630 was greater than at Jerome. At 
Salt Inke City all calculated ratios used this year in selecting superior 
individual beets, indicated a superiority for SL 630. 

Curly top reduced the yield of Ovana seriously at both locations but the 
performance of the F, hybrid, SL 308+5, showed a high level of resistance as 
far as yield was concerned. 

The very low potassium content of the roots of Ovana at Salt Lake City 
was not observed at Jerome; however, the K/Na ratio was lowest of the varicties 
in the test at both locations. Disease may have affected this relationship. 

A very low K/Na relationship was observed to be correlated with virus yellows 
infection a few years ago in beets grown at Riverside, California 

The inbred CT&8 was not considered to have very promising general combining 
ability jn some crosses made in previous years but the performance of the hybrid 
SL 630 would suggest that it probably has excellent specific combining ability 


with some lines carrying genes of the Ovana variety. 
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Environmental factors that affect quality of sugar beets 


It is almost universally recognized that nitrogen nivbrd bl ofl of the sugar 
beet should be very low for some time before harvest 4 high sugar percentage 
and high quality is to be achieved. 

Experimental work conducted at Salt Lake City and elsewhere all seems to 
indicate that something can be done to improve quality with little or no 
sacrifice in sugar ao acre. lIxperimental studies have shown that evaporation 
from the soil surface can cause nearly a ten-fold increase in the nitrogen 
content of the top inch of soil ina relatively short time. Other observations 
in arid climates corroborate the experimental evidence. It iecenei oe that in 
such arid climates this evaporative redistribution of nitrogen may be used to 
effect a lower nitrate concentration in the root zone before harvest and. thereby 
increase epee percentage and reduce impurities. Irrigation in many fields 
using 20 or 22 inch rows amounts to flooding before harvest time arrives. It 
should Pe apparent that this type of irrigation reverses the evaporative 
redistribution of nitrate each time irrigation water is applied. By making 
deeper and better-formed, smooth furrows at the time of the last cultivation 
and by Bllowine no ponding at the bottom of the field, the beets can ce supplied 
with the necessary moisture without upsetting the redistribution pattern in the 
soil profile between furrows. 

Such agronomic practices should also reduce scurfing and root-rots in the 
crop before harvest due to inadequate root aeration. Another advantage would 
be the greater residual nitrogen left in the dry soil surface for succeeding 
crops. 


Normal evaporative redistribution of nitrogen may be one of the basic 


.reasons why double-bed ridge-planting has been most successful in certain sections 


of California, and might be advantageous in other arid climates. 
Haddock has shown that higher quality beets were produced by furrow irrigation 
than by sprinkling. All nitrogen compounds were higher in the beets from 


sprinkled plots. 
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Alexander made some very pertinent observations in beets harvested in 
the Imperial Valley in July, 1958. At the time when the district average 
sugar content was 12.5 percent sugar and 78 percent gp obvenk purity, beets 
with 16 percent sugar and 85 percent apparent purity were being delivered fiom 
four fields. The four fields delivering high quality beets averaged 22 to 26 
tons per acre while the district average was 22.54 tons per acre. These four 
fields had two things in common. They had been deficient in nitrogen for 
three months and they had not been irrigated for at least two months. 
Apparently sub-irrigation was adequate to take care of the high rate of 
transpiration and allow the nitrogen redistribution pattern in the soil profile 
to develop to a high degree. 

The writer believes that some of our agronomic and irrigation practices 
can be profitably re-examined with these two fundamental factors in mind. 

While the evaporative redistribution pattern is developing the beets will also 
be depleting the nitrogen in the root zone so that by harvest time the beets 
may be relatively low in nitrate-uptake. 

Even where rains occur late in the season better hilling of the beets and 
deeper, better-formed furrows will probably reduce the negative effect of rains 
on the nitrate content of the root zone. The large leaves may shed some of the 
rain into the furrows and if they are deep enough to prevent flooding some 


advantages should result. 
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Cooperative studies at the University of Utah on the physiology of sugar beets. 


Some very interesting work on the physiology of sugar beets is being 
continued at the Departments of Experimental Biology and Botany at the 
University of Utah. During the past year Max R. Harward (master's thesis) 
studied two varieties of beets grown in nutrient culture to which was added 
0, 25, 50 and 75 milli-equivalents of NaCl, KCl and NapSO,. The varieties 
studied were selected from breeding lines at Salt Lake City for large differ- 
ences in sodium content of root tissue. “The sodium content of root tissue of 
the two varieties, SL 308+5 an Ovana hybrid and SL 5070+5 a CI'7 hybrid, behaved 
as expected from previous studies but the sodium content of leaf tissue of the 
two varieties was reversed from that of the roots, indicating a large difference 
in the distribution of sodium between roots and leaves in the two varieties 
studied. The CT7 hybrid having low root sodium (sometimes referred to as a 
sodium excluder) was found to have a high sodium content in its leaves. ‘The 
Ovana hybrid having high root sodium was lower in sodium in the leaves. 

Both chloride salts appeared to decrease the respiration rate of leaves as 
the concentration was increased, but sodium sulphate had little or no effect on 
leaf respiration. This would indicate that the chloride ion may be responsible 
for the decreased respiration rate of leaf tissue. As was experienced by the 
writer, rather wide variations in leaf respiration rates were observed on the 
Same plants or treatments. The time of day,the samples were taken, and the 
length of time they were stored before measurements were made appeared to 
affect the respiration rate greatly but not very consistently. These aifferences 
in factors affecting respiration rate of leaves is now the principal objective 
of a research project of another graduate student. The plants will be grown in 
a controlled environment on nutrient culture, * that most of the environmental 


effects can be studied independently. 
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VARIETY TEST, STATE COLLEGE, NEW MEXICO, 1958 


In cooperation with the New Mexico Agricultural Experiment Station 


(by J. C. Overpeck) 


Pield tests are conducted each year in cooperation with the New Mexico 
Agricultural Experiment Station to evaluate new varieties of sugar beets. 
Before the development of varieties with a high level of resistance to 
curly top, root yields were extremely low; but in recent tests the 
calculated yields have been above the national average. 

The root yields this year were much below those of 1957. (see 1957 
Report, pe 181) These lower yields can be attributed in part to the 
occurrence of leaf spot in addition to the usual severe epidemic of 
curly top. 

Sucrose determinations were made on plot Samples of roots, but the 
results were not available at the time of compiling this report. 

In addition to the eight varieties in the replicated test given 
on page 4], plantings were made to evaluate basic breeding stocks at this 
location. The results of this test are not submitted in this report, but 
they have been supplied to the plant breeders supplying the material for 


the test. 
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CURLY TOP, STATE COLLEGE, NEW MEXICO, 1958 





Upper: ts} Left of stake, 4-row plot of SP 57109-0. 


b) Staked row and 3 rows right, US 33 (SLC 333). 


Lower: (a) Left of stake, plot of US 33 shown in upper photo. 
(b) Staked row and 3 rows right, US 22/4 (F 55-92). 
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INTERSPECIFIC HYBRIDIZATION 


POLYPLOIDY IN RELATION TO CURLY TOP RESISTANCE 


Foundation Project 11 


Helen Savitsky V. F. Savitsky 


Cytologist and Geneticist, Beet Sugar Development Foundation; 
and Collaborators, Crops Research Division, A.R.S-, U.S.D.A., 
working under the supervision of the Sugar Beet Section, Salt 


Lake City, Utah. 
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INTERSPECIFIC HYBRIDIZATION 
By H. Savitsky 


I; Obtaining viable hybrids at different ploidy levels 

Hybridization between different beet races from the species B. vulgaris | 
and wild beets resistant to nematode from the section Patellares has been, 
conducted for several years. The seed obtained was planted in the spring of 
1958. From the hybrid seedlings, Fy viable hybrids were obtained for the first 
time on a large scale. Hybridization was conducted at different ploidy levels. 
The female parent was always taken from the species B. vulgaris. Diploid sugar 
beets, fodder beets, red table beets and Swiss chard, as well as tetraploid 
Sugar beets and tetraploid Swiss chard,were used as female parents . The 


pollinators were two diploid species, B. procumbens and B. webbiana, and & tetraploid 


ee ae 


Experimental results 

The. percentage of hybrid seedlings varied in different matings from 0 to 100. 
In 45 matings, from a total of 64,,the proportion of hybrid seedlings at fifty 
percent. Diploid, triploid and tetraploid hybrid seedlings were obtained (Tables 
1 and 2). The diploid hybrids arose from hybridization of diploid ninets from the 
species B. vulgaris with diploid species B. procumbens and B. webbiana. The 
tetraploid hybrids were obtained from crosses of tetraploid B. vulgaris (4n teas 
beets and 4n Swiss chard) with we tetraploid B. patellaris. 

The eo, of hybrid eeedlings were lethal as usual. They died three or 
four weeks after seed germination. Some seedlings in the lethal group perished 
after having developed sinall second or third pairs of leaves. The mortality of 
hybrids was caused by poor development of the root system. The seedlings which 
exhibited better root growth were able ‘to develop a few leaves. From this backs | 
ground of high mortality some hybrid combinations showed different degrees of 

-viability. The mating combinations were classified as viable,if a sufficient 
number of plants in the given combination developed to the flowering stage and 
were classified as low in viability when only few plants grew to the flowering 


stage. 
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The following matings were viable: 1. The diploid progeny No. 17 
(see table 1) from hybridization of diploid Swiss chard to B. webbiana. 

2. Among triploid hybrids three combinations showed low viability. In these 
matings the majority of plants died in the seedling stage or after development 

of a few leaves, but some hybrids grew well and became tall, vigorous plants. 
These hybrid combinations ue derived from crosses of tetraploid Swiss chard 

with B- procumbens (progeny No. 7) and with B. webbiana (progenies Nos. 15 and 25), 
4. The viable tetraploid yore derived from crosses of tetraploid Swiss chard 
(progenies Nos. 10 and 12) and tetraploid sugar nesta: (proeent ame oa: 8, 9, 19, 
and 31)with B. patellaris. Some tetraploid matings were low in viability 
(progenies Nos. 1 and 3), In these combinations only two or three hybrids grew to 
the floweting stage. | 

Viable combinations differed from lethal ones very strikingly. Many, if 
not all, seedlings in the viable combinations developed normally, or almost 
normally, from the first days of growth. Although their rate of cere was a 
little lower than in non-hybrid seedlings, they exhibited fair root and leaf 
development. ‘But even in viable combinations some plants gradually ee 
retarded in their development and died at different ages (eons in the stage of 
two or three pairs of leaves; some after development of seed stalks). 

All viable plants from viable and low-viability matings were transplanted be 
from flats into pots. ‘They developed into vigorous, bushy,. tall plants seven bo 
ten feet high or sometimes higher. There were 18 diploid hybrids, five triploids, 
and 62 tetraploids which reached the flowering stage. 

Diploid, triploid; and tetraploid hybrids differed in their appearance as well 
as in their rate of development. The first pair of leaves in tetraploid hybrids 
was usually very chlorotic, almost yellow. In triploid hybrids the first leaves 
were green; in diploids, the chlorophyll deficiency was intermediate between 
tetraploids and triploids. 


The shape of the leaf blade differed also. The leaves in tetraploid hybrids 


had a broad base, like B. patellaris, but they were very largey-even larger than 
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the leaves of sugar beets. The leaves in triploid hybrids were also broady but 
elongated, and in diploids they were long and narrow. ) 
The hybrids at the different ploidy levels were distinguished also by rate 
of growth and development. The most vigorous and earliest were betraplnade They 
started to develop seed stalks and to flower earlier than any dither hybrids. The 
first hybrid which started to flower was a tetraploid and it was five weeks old. 
One triploid plant started to flower almost at the same time; the others were 
later The Se teativere the diploid hybrids. They developed slowly and started 
to flower only at the age of two and one-half or three months. | | 
The wild beet types dominated in all F) hybrids. All of them developed seed 
stalks and flowered in the first year. The structure of the flowers and the 
type of inflorescence was also closer to the section Patellares. 
All hybrids flowered abundantly. The anthers in diploid hybrids were small 
and unfilled (almost empty). Their color Pariad from transparent to yellow. 
They never dehisced. Among triploid hybrids the individual plants differed very 
much. Some triploids developed completely Eranaparent: and empty anthers ; In 
other plants the anthers were yellow and comparatively well filled. They dehisced 
and pollen was shed on the stygma. The stygma lobes examined under binosulaee 
were covered with pollen. : | 
The tetraploid hybrids developed large, yellow, and comparatively well-filled 
anthers, but they did not dehisce. 
In this way,all hybrids needed pollination by foreign pollen. Unfortunately, 
the supply of pollen ol insufficient this season; therefore, complete data 
concerning seed setting could not be obtained. But the ability to produce seed 
could be observed in different groups of hybrids: 
All diploid hybrids remained sterile. Triploid hybrid plants set a few seeds. 
‘fetraploid hybrids were semi-fertile. Individual tetraploid plants differed in 
their ability to produce seed. From 0 to 30 seeds were obtained from different 


Plants. <A total of about 200 seeds were obtained from the hybrid plants. All hybrids 
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Bee tyinmed and left for further growth and seed production. Some lethal 
hybrids were grafted. mong them were diploids, progeny No. 273 triploids, 
progeny No. l4;and tetraploids, progenies Nos. 20 and 21. The grafted seedlings 
developed into tall and bushy plants. Grafting did not change the ability of 


the hybrids to set seed whether diploid, triploid or tetraploid. 


Conclusions 

1. Experimental, results obtained from hybridization of different B. vulgaris 
races with three nematode-resistant species, B. patellaris, Be procumbens and B. 
webbiana, showed that diverse viable hybrids with normal root development can be 
obtained if a sufficiently large scale of hybridization is used. Viable hybrids 
were not’ distributed at random among the hybrid material, but were pergancratad 
in certain hybrid lines; i.e., those belonging to certain mating combinations. 
Only certain parental genotypes from the species B. vulgaris ainiyes were able 
to produce viable hybrids. <A larger diversity of genotypes involved in ae 
hybridizations should provide better chances for obtaining viable hytrd.da 

2. Viable hybrids can be obtained not only by using "the bridge" represented 

by Swiss chard or by. annual beets, but directly from crosses of sugar beets to 

species of the section Patellares. Not all hybrid matings with Swiss chard were 
Hable, the majority of them were lethal like the majority of the matings with 
sugar beets. Only certain genotypes from Swiss chard populations, as well as 
only bertain eanctoes from sugar beet populations, were able to produce viable 
or semi-viable hybrid lines; although it may be possible that the concentration 
of such genotypes in Swiss chard populations may be a little higher than in sugar 
beet populations. | 

43. For the first time viable triploid and tetraploid hybrids were obtained. 
Obtaining polyploid hybrids ppens new possibilities in hybridization between 


B, vulgaris and nematode-resistant species. It will be easier to overcome the 





1/ Pollen of the wild beets was collected from the whole population. 
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FL INTERSPECIFIC HYBRIDS. 





The F, hybrids in seedling stage: 
viable progenies, rows to the right in both flats 
lethal progenies, rows to the left in both flats 





Diploid Ff, hybrid in Two tetraploid hybrids 
flowering stare. in flowering stage. 
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barrier of sterility and low viability at the higher ploidy level. It is also 
probable that the transmission of genes responsible for nematode resistance 
will be more successful in polyploids than in diploids, where more chromosomes 


are involved in meiotic associations. 


II. Cytological study of F, interspecific hybrids between B. vulgaris and 








species of section Patellares. 
A study of meiosis in the two F, hybrids (Swiss chard X B. webbiana, 


obtained by Gaskill, and Turkish Leaf beet X B. procumbens, obtained by 

Oldemeyer) leads to the conclusion that all diploid hybrids between B. vilgarié 

and species of the section Patellares will be completely sterile unless they | 
develop diploid gametes from restitutional nuclei. Formation of restitutional 
nuclei with 18 chromosomes (9 from B. vulgaris and 9 from the wild beets) was 

the only way of obtaining viable gametes in this remote hybridization. The 

greater part of the microspores in the Fy diploid hybrids contained fewer-chromosomes 
than the haploid number (9). Some microspores were haploid (with 9 chromosomes), 

but they were not viable because the number of chromosomes from each species was 
much lower than the haploid number (for instance, 3 + 6 or 4 + 5,etc.); therefore, 
‘their Perotctetical activity was limited. Only diploid gametes (with 18 chromosomes ) 
or gametes with a chromosome number approaching this level, were viable. 

The restitutional nuclei in these hybrids were formed: 

1. When diakinetic nuclei entered the interphase without division. This 
resulted in a pollen mother cell with one large nucleus containing 18 chromosomes 
at interkinesis. 3 

2. When in an asynaptic P+M.C. all 8 univalents divided in the first meiotic 
division, giving rise to P.M.Ce with two large nuclei,each containing 18 Ptteeen 
at interkinesis. 

In both cases the restitutional nuclei arose from the asynaptic nuclei 
(without chromosome association). 


In spite of the association of chromosomes of B. vulgaris with the chromosomes 
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of the cpecies from the section Patellares, the Fy diploid hybrids are able 

to produce progeny from asynaptic restitutional nuclei only. Therefore, the 

first backcross progeny will always be triploid,or approaching, to ih and will 

carry chromosomes of B. vulgaris and chromosomes Bf the wild species. but not 

chromosomes with segmental interchanges. The segmental interchanges and trans- 

mission of genes responsible for nematode resistance from chromosomes of the 

wild beets to chromosomes of B. vulgaris are to be expected in later generations. 
In this way Fy diploid hybrids, as a rule, are not only sterile, but their 

progeny, if produced, will not carry intercrossed chromosomes. It does Boe Heat 

of course, that it is not necessary to obtain diploid hybrids, because trans- 

locations between chromosomes of different species may occur in later generations. 

It is obvious that polyploidy must be included in interspecific hybridization. 

It must be included first to avoid sterility. Polyploid hybrids may also render 


considerable help in the transmission of genes responsible for nematode resistance. 
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RESISTANCE TO CURLY TOP IN DIPLOID AND TETRAPLOID BEETS 


By V. F. Savitsky 


Polyploid sugar beets have become the usual breeding material in many 
European countries in the last fifteen years. Polyploids are selected there 
for sugar and yield to produce varieties superior, in sugar content and tonnage, 
to the former diploid varieties. 

In the United States, because of severe curly-top infection in many states, 
only varieties resistant to curly top can be cultivated. In connection with | 
this, the study of curly-top resistance at different ploidy levels was undertaken. 

Material. The tetraploid stocks studied in these experiments were obtained 
by H. Savitsky after colchicine treatment of the following diploid populations 


and inbred lines: 


US 35/2 curly-top resistant, multigerm Z-type Cy 
US 22/3 curly-top resistant, multigerm E-type ch 
US 104 curly-top resistant, multigerm E-type Co 
US 401 leaf-spot resistant, multigerm Co 
SLC 91 monogerm, self-fertile inbred line } Cs 
“SLC 91 monogerm, MS equivalent to SLC 91 Cs 
SLC 15 monogerm, self-sterile Cp 


The tetraploid Fy and Fo hybrids studied were obtained from crosses of 
hn uS 35/2 MM self-sterile with kn self-sterile monogerm stocks and with the 
4n self-fertile monogerm inbred line SLC 91 mm. 
Besides tetraploids,the corresponding diploid populations were also studied 


in these experiments. 
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Method of testing for curly-top resistance 
The study of curly-top resistance in diploid and tetraploid beets was 


started at Jerome, Idaho, in 1953 by Albert M. Murphy. The tests were con- 
ducted under severe artificial curly-top infection. A reading of the grade 
of resistance to curly top was made by V. F. Savitsky for the individual : 
plants in all experiments. A l0-grade scale was used for reading: Grade 1, 
plants completely free of curly-top infection; Grade 10, plants killed by 
curly top. Reading the grade of resistance for the individual plants made 
possible the determination of variability in curly-top resistance in the 
diploid and tetraploid beets. 

A study of resistance to curly top was also conducted in 1958 in the 
experimental field at Salt Lake City under a severe natural curly-top 
exposure. The experiment was conducted as an 8 X 8 Latin square, using. 
2-row plots 50 feet long. Eight diploid and tetraploid panmictic self- 
sterile populations were studied. The hybrid diploid and tetraploid papula- 


tions were tested at Jerome, Idaho, in 1958 under artificial infection, 


EXPERIMENTAL RESULTS 
Resistance to curly top in diploid and tetraploid ulations 


Analysis of variance showed that the natural infection by curly top was 
proportional for different plots; also for different rows and for different 
columns. The main factor of variability was the genotypic hooitaritine 
of different varieties represented by the sum of squares (Table 1). In 
spite of the equal distribution, the infection by curly top was so severe 
that European diploid and tetraploid populations growing side by side (derived 
from European varieties, which are not resistant to curly top) were practically 


destroyed by curly top. 
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Table 1.--Analysis of Variance of curly-top grades in diploid 
and tetraploid populations. Plot data. Salt Lake City, 








Utah, 1958 
Variation sac oes Sum of Variance —*-Variiance 
Freedom Squares Ratio 
Rows 7 0.2711 0.0387 1.73 
Columns fi 0.3614 0.048) ooly 
Varieties | Z 319.1407 5.5915 201,2.63 
Error h2 0.937) 0.0223 
Total 63 320.7106 


The average grade of curly-top resistance in eight European tetraploid 
populations was 9.629540.0636. The value of the variance was 1.130040.0957, 
which indicated that among these populations there was an absence .of resistant 
or partially-resistant plants. 

At the same time, the majority of plants in the diploid population US 35/2 
developed normally,and the average grade of resistance in this population was 
1.3469£0.037). In this way, the conditions for evaluation of the grade of 
resistance in different varietal: diploid and tetraploid populations were favorable 
in this experiment. 

The tetraploid "equivalents" of the curly-top-resistant varieties (US 35/2 
and US 10);) appeared to be more resistant than the original diploid populations 
from which they were produced (Table 2). The significant difference for 
resistance to curly top between tetraploid and diploid US 35/2,in favor of 
tetraploids, equaled 0.2),)\6t0.0)18;and between tetraploid and diploid US lok, 


0.1381=0.0)83, also in favor of the tetraploids. 















hiofqth al eebaty qot~yliuo Yo sone lrsV Yo etuytantion 
(U1) einl ¢is® .eteb tof §=+eaoktalugeg t 





‘noe raed 





eona rAd oonehtay Ye mG to 





oltall enorme pt mobeo tt 
ae 78E0.0 LFTs. y 
£,8 joJo.0  dfde.o , ; 
£3.50 2fe2. ai vOUL. OLE ‘ 
£S$$0.0 #TER.0 Sd 


dOLT.oSe £8 


htolqwited sacqow figte ot eonatelest qot-ylas9 to oberg « 
«T2zo.0f00EL .£ aaw eonaltav edt Yo oulev edT BEBO. 0820S9.8 
snateiezes Yo eoponds as caw oiadt amotidaleqog eed? ynoms tesit 
.atasiq trad 
S\Be BY moksaloqog biefqtb ort at staalq to ystrolen edt out? onae ¢ 
sew coltalmjoq etdt at ecasdaleet to eberg ogetovs off bas yh 
to abexg elt Yo soitaulave ol unotttbaoo od eng alas at 
Sidwtovst s1ew enoltafugqed biclqeitet tes biolgth Leteirsy taueretTi lb ab 
S\ze 20) aettottey saateteot-qol-ylwo oft Yo vetonLartope® b 
atottatimog biofeth Leatyive ofd nadt snsdebees etom ed of b 
10% eonotoTith dasottingte ofT «(S$ oidat) beoubou. ay et 
Yo Tvs? nt S\RE aU blolgth bee blofqested outed qot yt 
MOL BY bioLyth tne blolqsited moewted basy6tdo, oA. i 
\abtolgented edt Yo % 


roe Ce 


- 59 - 


The leaf-spot-resistant diploid population, US Ol, was very severely 
infected and the grade of its curly-top resistance was 7.9879£0.0908. In 
spite of this, this population was injured significantly less than the tetra- 


ploid strains from western Europe, with a curly-top grade of 9.6295%0.0636, 


The resistance to BET? top was highly increased in the tetraploid 
"equivalent" of the population US ),01 when compared to its original diploid 
population and equaled 2.0)2t0.0689. A significant difference in the grade 
of curly-top resistance between diploid and tetraploid US 401 populations was 
5.9457t0.11)0 in favor of the tetraploids. The injury in the diploid popula- 
tion US 01 was so high that the expression of many characters of the leaves 
and roots was changed by the virus in comparison with the tetraploid popula- 
tion US 01. The yield of roots in the diploid population US hou Wis practically 
destroyed by curly top and hardly reached 31-32 percent of the yield of the 
roots of the diploid curly-top-resistant population US 35/2, while the average 
yield in the tetraploid US 01 population equaled the average veight of the 
root of the diploid US 35/2 population. Differences in foliage are shown 
in Figures 1 and 2. 

The size of the leaves differed very much in diploid and éétrapieid 
populations (Table 3). In the tetraploid US 01 population the length of 
the leaf blade reached 19.836040.0656 cent., while in the corresponding 
diploids the length of the leaf equaled only 7.3586t0.14)6 cent. The width 
of the leaf in the tetraploid population was 32.7098t0. 3657 sit in the diploid 
only 10.8)09t0.2619 centimeters. 


The shift in the grade of resistance to curly top when diploids were turned — 


into tetraploids was not caused by the sampling variability, because all tetraploid 
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Table 2.~-Curly-Top Resistance in Tetraploid and Diploid Populations of Sugar Beets 
at Salt Lake City, Utah, in 1958. 
—__———————— 


Number of Variance = 
individual Mean ¢ Standard error 
plants Standard Error of variance 
US 35/2 Diploid 392 1.3469  0.037h - 0.5499 + 0.0393. 
US 35/2 Tetraploid 352 1.1023 0.0190 0.1282 t 0.0097 
Difference 0.2hn6 £ 0.0418 0.4217 ¢ o.oo 
Significant: (001) 0.1089 : 0.106 
US 10 Diploid 368 1.3428 £0.0h01 0.6227 ¢ 0.0hh7 
US 10) Tetraploid 3h2 1.2047 £ 0.0271 0.2522 t 0.0163 
Difference 0.1381 ¢ 0.0483 0.3705 t 0.oh7h 
Significant: (001) 0.1250 0.1228 
an Ol Diploid 396 7.9879 + 0.0908 3.235), + 0.2299 
én Ol Tetraploid 317 _ 2.042 £ 0.0689 1.5032 * 0.119) 
Difference 5.9457 £ 0.1240 1.5677 t 0.262 
Significant: (001) 0.2953 0.6869 
US 22/3 Tetraploid 379 1.1530 + 0.026 0.2275 0.0165 
F; (US 35/2 X US 22/3) Tetraploid 3h9 1.1351 t 0.0239 0.221): +0, 0153 
Difference (not significant) 0.0179 £ 0.0342 0.0061 t 0.0225 
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Table 3.--Length and width of Leaves in Diploid and Tetraploid Populations of US 01 
: at Salt Lake City in 1958. 


ae enone enna aoe arene aa 
. Number of Length in Cent. Width in Cent, 


ee ations Plants Mean ¢ Standard error Wean ard error 
Diploid 396 7.3586 t 0.14h6 10.809 + 0.2619 
Tetraploid 317 19.8360 + 0.0656 32.7098 + 0.3663 


ee 
Difference 12.4774 + 0.1591 21.8689 + 0.4506 
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Four rows in the center--the West Huropean 
polyploid varieties susceptible to curly-top. 





Left, two rows (beets with large leaves) tetraploid US Hol. 
The next two rows to the right, diploid US 401 damaged by 
curly top. 


era es 


populations were obtained from not less than 50 Cy plants (sometimes from 70 
plants) and the Cy stecklings from which the Co seed was obtained grew under 
conditions which excluded selection for curly-top resistance. In this way the 
possibility of selection for resistance during the process of obtaining tetra- 
ploid strains was excluded. Furthermore, all tetraploid populations showed the 
same type of changes--always a shift toward increased resistance to curly top 
when the diploid level was turned into tetraploid. 

A higher expression of curly-top resistance in the tetraploid populations 
in comparison with the diploid original populations was manifest also under 
conditions of severe artificial infection at Jerome, Idaho during 1953, 195h, 
and 1956 (Table 4). Tetraploids obtained from the curly-top-resistant varieties 
US 35/2 and'US 22/3 always showed higher resistance than their diploid ancestors, 
in spite of the fact that the injury caused by curly top was so severe that not 
only European susceptible varieties, but also some American varieties low in 
resistance (US 33),were completely destroyed. 

The phenotypic curly-top resistance performance proved different for the 
Same population (i.e.,for the same gene pool) when the diploid level was changed 
to the tetraploid level. The difference in the genotypic curly-top-resistance 
Anteraction, specific for the level of ploidy (diploid and tetraploid) of the 
same gene peas was established also for tetraploid Fp hybrids in 1958. Several 
tetraploid Fo families, obtained from crosses of tetraploid monogerm self-sterile 
beets low in curly-top resistance to tetraploid US 35/2, as well as several other 
tetraploid matings and corresponding diploid hybrids, were studied at Jerome, 
Idaho in 1958. The test showed that the tetraploid gene pool was potentially 
more effective in the creation of resistance to curly top than the diploid gene 
pool of the same diploid families which originated from crosses of diploid parents 
genotypically close to the populations from which the tetraploids were raised - 


(Table 5). 
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From hybridization of tetraploid self-sterile monogerit beets, derived. 
from the first self-sterile monogerm lines, which were low in curly-top 
resistance with tetraploids high in curly-top resistance (multigerm us 35/2) 

39 Fo brother-sister lines were studied. The average curly-top grade for these 
39 tetraploid lines, based on the individual reading for 20h8 See was 
1.770540.2222. In the same experiment their tetraploid parents showed the 
following grades of curly-top resistance: 1.416440.0947 and 3.1338+0.00885, 
respectively. The calculated average grade of curly-top Paai nents for both 
parents equaled 2.2760+0.0609. ‘The tetraploid F5 hybrids exhibited significantly 
higher resistance to curly top than the average resistance of both their 
tetraploid parents. 

In the same experiment the average evaluation of the grade of resistance 
of 2227 plants in 39 diploid self'-sterile lines was 2.5963+0.0260. 

The grade of curly-top resistance in the diploid US 35/2 was 2.3652+0.0104 
(fable 5). In this way,the resistance of tetraploid Fo hybrids was’ higher not 
' only in comparison with the grade of resistance in corresponding diploid Fo 
. hybrids, but it proved to be much higher than even the resistance of their 


original tetraploid parents. 


Variability in curly-top resistance in tetraploid and diploid beets 
Effect of polyploidy on resistance to curly top, as shown above, exhibits 


directional changes. Expression of curly-top resistance increases in many geno- 
types within the tetraploid populations. This stipulates a big difference in the 
average evaluation of curly-top resistance between diploid and tetraploid plants. 
The study of variability of resistance to curly top within populations 
showed that polyploidy also causes a stabilizing effect. . Because of this,a signi- 
ficant reduction in variance for curly-top resistance occurs (Tables 2 and }), 
The tetraploid populations were not only higher in curly-top resistance, but 


they were also more uniform in the grade of resistance. Reduction in variance for 


curly-top resistance was observed also under severe infection at Jerome, Idaho in 
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1953, 1954, and 1956, in tetraploid populations US 35/2 and US 22/3 (Table +). 
The tetraploid I, hybrids also showed a significantly reduced variance in 
comparison with that of the corresponding diploids (Table 5). However, this 
reduction of variance in tetraploids cannot influence negatively the effective- 
ness of selection for curly-top resistance in tetraploid populations in comparison 
with the diploids; 48.05 percent of the individuals in the tetraploid population 
are in the class with the highest curly-top resistance, while in the diploid 
population this class contains only 20.61 percent of the plants. 
In this way, polyploidy is an important factor in breeding for curly-top 
resistance. Polyploidy makes it possible to iveeave the achievements of. 
breeding for resistance obtained at the diploid level. It makes possible also 
the cultivation of varieties with an intermediate grade of curly-top resistance 
but valuable in other characters. For areas subject to severe curly-top 
infection, polyploidy may render a significant help for sugar beet cultivation. 
In areas where curly-top infection is not a yearly occurrence, usually adapted 
varieties low in curly-top resistance are cultivated. For many areas, polyploidy 
can increase the resistance in such varieties and protect them in Teaen of curly- 
top exposure. 
I 4xpress my gratitude to Mr. Albert M. Murphy for conducting for several 


years the experiments in the nursery at Jerome, Idaho. 
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PROGRESS REPORT TO THE BEET SUGAR DEVELOPMENT FOUNDATION ON METHODOLOGY OF 
EXPOSURE AND BREEDING FOR NEMATODE RESISTANCE, SALINAS, CALIFORNIA, 1958. _ 


(Foundation Project 13) 


by Charles Price 


Studies conducted with the support of the Beet Sugar'Development Founda- 
tion are concerned with breeding for resistance to the sugar beet nematode. 
The approach to this problem has been primarily the screening of sugar beets 
by means of a technique developed at Salinas, California. This screening 
technique gives an exposure of a severe nature. The time required to COM 
plete a series of tests is long and greenhouse space is limited, but we. 
have succeeded in testing several thousand plants. The number of beets 
which show any degree of resistance to the attack of nematode is so small 
that it is necessary to study large populations to get a few beets which 
seem promising. Many of the few selected do not survive the more rigorous 
test given them later. Selections for resistance have been made primarily 
on the basis of absence of adult female nematodes and newly formed cysts 
on the roots. However, we have noted that some individual beets are more 
vigorous and show less wilting than others despite the relatively high 
nematode population on the roots. These beets have been selected and are 
being brought to seed production and will be later tested for nematode 
tolerance. In selecting for resistance to nematodes, seedling sugar beet 
plants are grown in heavily infested soils in flats then transferred to 
infested soil in aluminum cylinders. The best plants are selected and 
transferred to larger containers and subjected to additional infestation. 
The final selections are grown to seed for further evaluation and test, 


and for crossing with other promising lines. Selections from heavily 
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infested grower fields are also made. Some of the selections made at 

Salinas and some made by American Crystal Sugar Company have performed 
better than unselected materiel in field tests at Salinas, california, 
and Salt Lake City, Utah. 

In the breeding program, attempts are being made to combine resistance 
in various selected lines and to incorporate in sugar beet the high degrees 
of resistance found in some of the wild species of beet. The material - 
which has ork examined so far, and which is available in the breeding 
program, includes commercial varieties; promising monogerm lines; material 
from irradiated seed;and crosses between sugar beet and Beta maritima, B. 
webbiana, and Swiss chard. | 

Investigation is being done on the basic relationships of the nema- 
tode to the plant and to its soil environment, and investigation of 
possible control measures,such as crop rotation, use of trap crops, as 
well as selection and breeding for resistance. 

A field on the U. S. Agricultural Research Station grounds has been 
selected in which an effort is being made to obtain a uniformally heavy 
infestation with nematodes in selected areas. This will be used for test 
ing the effects of crop rotation on nematode injury and for testing 
resistance of selections and breeding material. 

Tests are under way in which certain crops, such as Hesperis matronalis, 
are tested as a trap crop in control of sugar beet nematode. Hesperis 
matronalis apparently is able to stimulate hatching of nematodes from 
cysts in the soil, but it does not serve as a food plant for the hatched 


larva. This crop is being grown in the Salinas and Imperial Valleys in an 
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effort to study the adaptability of the crop under these two widely 
different environments. 

‘Tests are being conducted at Salinas in 5-gallon crocks placed in the 
open field. One series of crocks containsSsoil with a high population of 
sugar beet nematodes, while the other series containSsoil free of the 
nematodes. Selections of sugar beets for nenatode resistance are 
planted in duplicate plots in series of 10 crocks each in the infested 
and non-infested soil. Some of the selections show better growth, 
less wilting, and lower mortality coe the unselected checks, while others 
ice little better than the unselected check. In some aor ere is 
considerable segregation for vigor, and it is planned to select the best 
individuals of each of the selections in the test. Figure 1 shows the 
remarkable growth of one of the selections in this severe test. 

A field test in cooperation with Dr. KF. V. Owen, C. H. Smith, and 
Ed Jorgensen, Nematology Section,C.P.R.B., Salt Lake City, was continued 
in 1958,and Mr. Smith has a report of this test. 

To subject selections for nematode resistance, it is necessary to 
plant the beets late in the spring or early in the summer. In seasons 
in which curly top is a factor, late plantings also give the selections a 
severe test for curly top resistance. Selections which have no curly 
top Weetetince, or only moderate degree of resistance, suffer severe damage 
regardless of their tolerance to nematode. This accounted for the poor 
Showing of some of the selections*this year. 

Studies of the chemical nature of resistance to sugar beet nematode, 


in cooperation with Dr. J. M. Fife, Chemist at the Salinas Laboratory, 
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are being pursued to a limited extent. By use of chromatographic methods , 
it is found that certain amino acids are different in susceptible eatin 
Pine plants. It is hoped that this will eventually prove of value in 
the selection of the most resistant individuals of a population. 
Greenhouse tests were conducted at Salinas, California, in which 
seedlings had been planted in heavily infested soil with damping-off 
fungi also present in the soil. In these tests, selections for nematode 
resistance have shown remarkable improvement in stand and seedling vigor: 
over the unselected check plants. Figure 2 shows these comparisons. It 
teteresting that the material shown in Figure 2 was ren preeriotess 
selections made at Salinas for nematode resistance, brought to seed for 
further evaluation, and the seed planted in a field test in which the 
soil was heavily infested with sugar beet nematode. The best individual 
beets from the field test were selected and brought to seed. This seed 
was planted in greenhouse flats and transplanted in the cotyledon stage 
to aluminum cylinders in which each individual beet was gab jected toa 
- severe test for resistance to a combination of sugar beet nematode and 
damping-off.fungi. Greenhouse selections for nematode resistance made 
in this manner were much superior in vigor and stand to the unselected 


check. 
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NEMATODE RESISTANCE 





Figure 1. Resistant selection shows vigor under severe 
exposure to Heterodera schachtii. Plants growing in 
crocks$; one plant per crock. 


On left: Soil not infested with nematodes. 
On right: Soil heavily infested with nematodes. 
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Figure 2. Second generation of selection for resistance 
to Heterodera schachtii. Nema. Sel. 859 and US )1 growing 
in aluminum cylinders of nematode=infested soil. A 
combination of nematode attack and dampingeoff caused 
severe loss of plants of US 1, but all plants of Nema. 
Sel. 859 survived and made thrifty growth. 
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VARIETY TEST CONDUCTED UNDER SEVERE NEMATODE EXPOSURE 
Salt Lake City, Utah, 1958 


(Foundation Project 23) 


by C. H. Smith 


INTRODUCTION 

The ese evaluations for nematode resistance in 1958 were conducted 
-in the same nematode-infested field used in'1957. The test in 1958 was 
planted on land that had produced ; good crop of sugar beets in 1957 follow- 
ing fumigation for nematode control. The field is located on the Rell 
Swensen farm et Taylorsville, a short distance from Salt Lake City, Utah. 

Lines of sugar beets that had been selected for nematode resistance 
were obtained from the American Crystal Sugar Company, Rocky fects Colo.3 
the U. S. Agricultural Research Station, Salinas, Calif.; and the Salt Lake 
City nematode test of 1957. Sugar beet lines unselected for nematode 
resistance were provided from the breeding programs at Beltsville, Md., 
and at Las Cruces, N. Mex., as well as by the Utah-Idaho Suger Company and 
Dr. F. V. Owen of the Salt Lake City Station. 

Careful observations, prior to thinning, were made of all varieties 
for the- presence of the nematode, Heterodera schachtii, and cysts were 
found on plants throughout the test. Conditions were ideal for growth 
during the seedling stage. Weekly irrigations provided good growing 
conditions for the late-planted test. 

About June 1, beet leafhoppers were found in the test fields and by 
June , three to four leafhoppers per plant were observed. Although a 
good leafhopper kill was obtained through a spraying program, severe 
symptoms of curly-top developed, and the susceptible varieties were almost 


eliminated from the test by the disease. 





- £f = 


SqUcOUN ZOTAR TIVES A TATOVCNOD Teast 
i Beet etl) pg ead 2fe8 


(€S ¢oofoxt moltebawo®) 
ddim’ sH «9 yd 


WOLTOUAOAINE 
Bedoubnios otew Sc@l al contteleys ohotanea ot eaoisantors donee 
caw Beer ot teed oiitt Veet nt foem SLelt botestat-ebotanen va 


> 



















~wolfot T2el at etosd mus lo qoxe boog # beoubow bad ade baal 1 > 
Ifefl eit no betscel ef hieti eff .Loxbuso ebotanon 02 f 

est .@LO evsd 2fs8 mort oonatelb rods 8 ,ellivetolyeT ga 
soneielest chotzewn 101 betooLles meed bad gad? steed tagH8 39 200 
¢.0f09 ,bro% yioof .yneqmoD weave Lavegxd neattemi edd mord & : 
eval dis2 ofd bos 7. 1ifn0 ,eenkiad .nokdad® dowsesell Comutivol0ga 9 
shotsmean 30% bevoolearur venti goed tegu@ .Teel to deed? ebads 


DM ,ellivetlol te emexgoug gatheoid edd most bobivorg ot0W 29; 


bas wneeyno qsgve arshi-siadl odd yd oa Elow os 708 wu 80010 
enoLies® wD ested $haz ont to now J 

seifeiunmvy [fs to oban exew .sninnidd of soba canchtsyiesdo 4 
eiew evsyo bis ,ttidomios stohoredelt Lobotamon ent to | 
fisvory tol [echt orev anetéthbacd .teey edt tuorguouis ajnaig 
gnivers booy bohivow eapidves tick yiiooW oysia snl lhoes ae 

.teod betnalgeotal ott wre 

vd | fis ;bfott dees odt al bayot erew exeqiodtsel food et onal Si 
s ignoitlA .bevieedo etew snalq seq eroqqoitinel “90% ot vont 
stoves .matgoig gatyeae 6 dgeoult bealatdo caw Ltt xe 7 


eons oxow seltoliay efdivquowe edd tne ,beqofoveb qomutwe to 
-ouscald oft yd feed | 


~~ 


oo 


ae ek 


; ree 

a ae wy Dy 
‘ af 

’ 

a ; 


avy 


DISCUSSION OF VARIETIES 


Some varieties showing outstanding foliar growth in the 1957 nematode’ 
test field were down in general vigor because of a severe attack of curly- 
top. Comparison of nematode selected varieties from curly-top susceptible 
material with varieties having curly-top resistance was rather impartial 
and did not necessarily measure the cre nematode-resistant quality of 
the variety. This manifests rather clearly the importance of selecting 
materials for nematode studies which have resistance to other common 
diseases of beet-growing areas. 

In variety group number 1, an attempt was made to determine whether | 
a late planting would give a better measure of nematode-resistant qualities 
in sugar beets than the normal early planting. The statistical calcula- 
tions indicate a significant varietal X date of planting interaction. 

Foliar wilting during warm summer aftermoons was an outward 
Seeasion of nematode injury. This type of evidence was particularly 
noticeable on many of the monogerm hybrids of group number three. Many 
aes in this group produced heavy foliar growth. Curly-top resistance 
was high and general vigor good; however, root and top relationships 
in general were very disappointing. Root distortion was severe. 

Some of the nematode-resistant peleatane made in 1957 (Group 7) 
were outstanding in eee and top growth, although curly-top resistance 


was intermediate and some damage was evident. 
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VARIETY TEST CONDUCTED UNDER SEVERE NEMATODE EXPOSURE 
Salt Lake City, Utah, 1958 


GROWER: Rell Swensen 
SOIL TYPE: Welby fine sandy loam 


PREVIOUS CROPS: 1952 alfalfa; 1953 grain; 1954, sugar beets; 1955, grain; 
1956, sugar beets; 1957, sugar beets--nematode test field. 


FERTILIZERS AND CULTURAL PRACTICES: Applications of manure and conmercial 
fertilizers were used in conjunction with previous crop rotation. 
About 15 spreader loads of manure (chicken litter) and 200 pounds of 
ammoniated phosphate (20-0) per acre, was applied and worked into the 
soil during seed bed preparation. 


PLANTED: Early planting, April 18, 1958. Late planting, May 29, 1958 
THINNED: Early planting May 15, 1958. Late planting, June 20, 1958 


IRRIGATIONS: First irrigation June 2. Total of thirteen irrigations by 
furrow. 


SPRAYED FOR BEET LEAFHOPPER: Parathion one pint per acre, June he 
DDT emulsion, 25 percent on June 13. 


HARVESTED: September 30, 1958. At harvest selections were made from 
outstanding varieties by hand digging, prior to the topping and 
weighing of each plot. Tops from the plots were removed with a 
roto-beater and beets scalped with tractor-mounted scalping tools 
supplemented by long-handled hoe work. Beets were counted before 
pulling. Plot weights were obtained but no sugar analysis was taken. 


EXPERIMENTAL DESIGN: Beets were planted in randomized block design. 
Effective plot length of 21 feet with 20 inches between rows. The 
objective at thinning was six to eight inches but variations occurred. 
Four-foot alleys separated the ends of each plot. Beets were left in 
alleys for periodic examination for nematodes throughout the summer 
but were removed prior to harvest. 


There were seven varietal groups. Group 1 consisted of seventeen 
varieties planted in randomized block design, replicated six times in 
two-row plots. It was included in two dates of planting in the unfumigated 
test field. This group of varieties was also planted in another field 
on the Swensen farm on soil fumigated with 20 gallons of Telone soil 
fumigant per acre by plow. Ten of the varieties were nematode selections 
made by the American Crystal Sugar Company, and the remainder were 
varieties known to be vigorous under normal growing conditions. 


Group 2 consisted of eight varietles replicated six times in single 
row plots planted only at the late date of planting. It was made up of 
three American Crystal nematode selections, three vigorous inbreds and 
one hybrid from Salinas, California. 


* Group 3 was made up of 53 monogerm hybrids from Salt Lake Caty;). 
planted in single-row plots at the late planting date, and randomized 
in four replications. . 


Group 4+ consisted of sixteen CTR-LSR lines, sixteen monogerm 
lines and seventeen monogerm progenies from Beltsville, Maryland 
Planted in single-row plots at the late planting date and replicated 
two to four times depending on quantities of seed. 


Group 5 consisted of 73 vigorous hybrids from the Utah-Idaho Sugar 
Company. They were planted in single-row plots in the late planting 
and replicated from 2 to 7 times depending on seed quantity received. 


Group 6 consists of greenhouse nematode selections made at Salinas, 
California.. Lack of adequate seed quantities limited planting to one 
Single-row of each number. 


Group 7 consisted of 44 numbers taken from varieties selected from 
the Galt Lake City 1957 nematode test field. The number of single-row 
replications varied with seed quantities available. 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1958 


Unfumigated soil with heavy nematode infestation 





GROUP 2 : 
"nee * TONS a “VIGOR CURLY -TOP 
RORISER VARIETY= BEETS RATING RATING - 
f: PER ACRE eo (1-7) (2-5) 
6320 AC 55-410 E 9.8 86 3.5. 2.7 
6521 “AC 56-412 Am.Cr. #2 type 9.3 73 352 Sell 
7321 AC (610 X 91) 108 MS X 56-409 10.8 103 2.9 17 
7331 C 5502 NBL inbred 5 87 3.4 Bas: 
7532 C 5512 NB inbred 6.9 89 3.3 0.8 
7333 ' C 5547 NB inbred rd 88 . 3.1 0.8 
7336 Cc 8502 X Xi irradiated NBL 2 66 5.6 1.3 
028 US 41 12.3 113 2.3 0.3, 


Descriptions: AC = American Crystal; C = California by J. S McFarlane; 
SL = Salt Lake City entry number. 


Results based on six replications - 1 row plots 





poaalivte 8 ob ee etowthied « 2 {fading mobliteh’= OA rede 


» Th« 








Geol BATU .SIITVEAAIYAT .TeaT rater 
notdesnetst shotesen yvesd ddiw Ltos 


¢ Won 
ryt AT; ai | Too b By 
omrTan  OMTTAM a3 0s SMT \Leraraay © 
es is 'OOL _ SHOA, aS 

Fe aR as B.g i ‘ordeee DA 
£9 S.é eT te sayt Sk .D.mA one A 
WE e.$ fOL 6.0L Q0u.d2 X aM GOL (LQ * 02) 9 
0.2 | 4.€ 78 Zed bordat Jan soee 9 

80 g.2 e8 @.9 - bordar am SLR D> 
8.0 £68 88 LY borat 6M rake 2. 5 
EL a2 e as IGM Botntberx1k IX X 30289 | 
z.0 &.8 til elgt 


tédaus yitne 2D edal 3i08 = JB 
stolg wor { - anottnotige: xte no boosd ation 


~ 7are 


VARIETY TEST, TAYLORSVILLE, UTAH, 1958 


Unfumigated soil with heavy nematode infestation. ° 3 
Monogerm Mendelian male sterile (aa mm) hybrids 
from Salt Lake City, Utah 


GROUP 3 
+ Le TONS BEETS VIGOR CURLY-TOP 

VARIETY BEETS per RATING RATING 
both parents monogerm PER ACRE 100' 1-7 ue) 

7201 6216°X 644 mm 6.5 107 3.8 0.6 | 
7202 6202 X do. Tei: 88 3.5 0.3 
7203 6203 X do. ‘Bi7 67 3.0 14 
7204 SLOSaTa -X 609 mn 8.1 110 3.3 0.0 
7205 647.2 x dc. 8.1 110 ea) 0.3 
7206 609 x do. 6.9 91 3.3 0.3 
7207 SICML7TM X SLC 125 mm 6.0 98 3.4 0.3 
7208 Pip: X do. 367 87 35 1.0 
7209 OF7 2 ox tio. Boh 66 2.9 0.55 
7211 6203 x CTR mm lines 10.0 100 2.5 0.2 
7212 Mise. seg. X do. (sibs) 5.0 102 5.2 0.5 
7214 Misc. Fo X mm 1955 sugar sel. 6.0 105 3.3 0.8 
7215 609 X do. 7:2 87 3.2 0.3 
7216 611 X do. 8.6 101 2.9 0.4 
7217 647.1 X do. 8.7 108 2.8 0.8 
7218 647.3 ae do. Toy 1.06 3.0 0.5 
7219 647.4 X do. 6.5 gh 33 0.5 
7220 647.5 x do. 5.9 98 3.0 0.8 
7221 647.6 x do. 732 106 2.9 0.6 
7222 647.16 Xx do. 4.8 95 2.9 0.8 
7223 647.23 “4 do. 6.8 112 2.9.5 0.6 
722k 647.24 X do. 11.2 123 2.5 0.5 
7226 645351357) 4X ao. 6.8 -104 —2°8 0.5 
7227 645.341 xX do. 9.2 89 2.6 0.5 
7228 645.343 xX do. 6.5 98 2.9 0.8 
7229 646.344 xX do. Out Lis 2.9 0.8 
7230 646.348 xX do. 7.6 102 3.2 0.8 
7231 646.351 X mm 1955 sugar sel. 9.7 99 2.35 0.3 
7233 646.354 x do. 10.0 125 2.6 0.5 
7254 646.358 xX do. 6.3 96 3.0 Le 
7235 646.361 xX do. 6.7 96 5.1 0.8 
7236 646.362 xX do. Teo 99 2.8 0.6 
7237 646.368 xX do. 7.8 - 88 2.9 0.5 
7239 646.375 X Sugar sel. 9.8 101 2.3 0.3 
720 646.376 xX do. 6.3 105 2.8 0.8 
7245 646.379 =X do. TS 105 2.5 0.3 
T7245 646.2408 X O.P. sibs 6.7 92 2.6 0.8 
T246 646.2450 xX do. ah 117 2.6 0.3 
T2h7 646.2h54 Xx do. 10.8 105. 2.9 0.0 
7248 O46.247A  X do. 8.1 100 2.6 0.5 
7249 646.2480 X 0.P.. sibs 10.3 sat 2.6 0.3 
7260 6216 X SLC 122 mm 944 a 2.5 0.5 
7262 6202 X do. 7.9 86 2.9 0.0 
7263 6203 x do. 6.7 89 a6 0.6 
7265 647.3 x do. Lied 126 2.6 0.3 
7266 647.5 Xx do. 6.9 Th Sie! 0.8 

7267 6603 x do. 5.8 90 3.1 Desi 
7268 6607 X do. CA oy 2.9 0.8 
7270 6617 : X do. 6.0 * 99 2.8 0.3 
. 727 6623 x do. 6.0 91 2.8 oud 
7273 6216 x do. 6.2 102 2.8 0.5 
7275 6204 X 6204 mm 7.9 105 2.8 0.0 
7276 6205 x 6207 mm group 10.3 105 2.4 0.3 


et NT 


Results based on four replications - l-row plots 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1958 


Unfumigated soil with heavy nematode infestation 
Varieties from Beltsville, Maryland 


GROUP 4 
ENTRY . TONS BEETS VIGOR CURLY -TOP 
NUMBER SP NUMBER BEETS PER RATING RATING 
PER ACRE 100! l- 1- : 
CTR-LSR Lines 
vl 571-0 8.9 79 2.3 0.5_ 
2 572-0 8.4 89 2.4 0.6. 
4 574-0 12.1 113 2.0 0.6 
4 576-0 10.2 96 2.5 0.6 
5 577-0 11.5 81 2.3 0.0 
6 578-0 9.3 110 2.5 0.6 
7 579-01 8.3 106 207 0.0 
8 579-02 11.8 93 201 0.0 
9 57103-0 11.8 115 2.4 O.4 
10 57105-0 9.5 93 2.4 0.5 
11 5 7106-0 1150 107 2.4 0.3 
12 5 7107-0 12.2 110 2.35 0.8 
13 57108-01 Tol 85 2.6 0.8 
14 57108-02 8.6 98 2.5 0.4 
15 57109-0 13.2 93 2.0 0.0 
16 57110-0 10.9 56 2.5 0.8 
Monogerm Lines 
a7 57740-01 25 ks 5.8 4.5 
18 57741-01 “lee 36 6.3 45 
19 57746-01 Bet 93 45 4.0 
20 57T49-01 3.7 60 5.5 45 
21 57750-O1 1.9 69 6.0 45 
22 57751-01 5.8 719 4.0 3.8 
23 57753-O1 2.6 55 5.8 4.5 
ak 57754-O1 3.9 7 5.3 4.5 
25 57757-O1 5.4 102 3.9 2.5 
26 57713-01 yh 57 6.0 4.5 
27 577T78-01 0.7 31 7.0 45 
28 57779-01 1.0 7 5.0 45 
29 57781-01 1.4 36 6.3 45 
30 57783-01 0.6 35 7.0 45 
31 57764 -01 5.3 81 AS 4.3 
30 57791-O1 3.9 76 5.5 5-0 
a 5 7842-1 6.5 81 6.3 4.8 
| Monogerm progenies 

4 -§ 7860-2 bed 57 6.3 5.0 

ba Oech 5.3 76 4.8 5 - 
36° 5 7868-1 0,9 29 6.5 5.0 
37 5 7869-1 6.7 86 4.0 3.5 
38 57904-1 AAS 81 6.0 5-0 
-1 5.4 86 6.3 5.0 

03. Stas Ged STM oe mae sd 
41 57915-1 3.2 76 6.0 5.0 
he 57916-1 2.8 64 6.5 5.0 
43 5 7916-1 5.4 86 5.5 4.5 

hh 57919-1 4.0 45 6.0 5.0° 
45 571923-1 3.6 86 6.0 5.0 
46 5 7925-1 54 55 565 5.0 
47 57927-1 2.0 83 6.5 5.0 
48 57928-1 6.5 76 5.6 20 
4g 57929-1 4.2 67 3-0 4.5 


acer ener rt 


Results based on 2 to 4 replications--1 row plots 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1958 


Unfumigated soil with heavy nematode infestation 
Varieties from the Utah-Idaho Sugar Company 


GROUP 5 
wo TONS BEETS VIGOR CURLY-TOP 
| VARIETY BEETS PER RATING RATING 
NUMBER 
_PER ACRE _100' (1-7) 1-5) 


a ns ee re 


1 US 35 aa X CT9 10.4 100 2.8 0.8 
2 do. X U-I 10 Teo 95 2.8 0.8 
. do. X U-I 11 L065 98 2.6 155 
h do. X U-I 12 9.4 90 2.8 Loe 
. do. X U-I 13 12.2 133 2.8 1.8 
6 do. X U-I 14 9.5 107 2.5 0.93 
7 do. X US 201B 1.045 114 255 1.3 
5.x do. X AC 328 9.3 131 2.5 1357 
9 do. X. FC) 559 10.5 114 2.5 1.5 
10 do. X FC 52-390 Se7 36 5.3 1.0 
2) 2; do. X FC 52-408 8.4 93 3.0 reo 
12 do. X FC 52-430 8.4 - 95 a5 Er 
13 do. X PC 52-43 yon 8 Fan ‘0.8 
14. do. X FC 52-450 10.8 eee ae Lis 
15 do. X FC 622 6.5 83 oe 3.0 
16 do. Xx FC 52-644 Tod 79 ele) . 1.8 
+7 do. X Holly 2117-0 9.8 126 3.0 15 
18 do. X SP 491001-0 bee 64 4.0 15 
19 do. ® Vez 51. 10.6 A217 3.0 5 
20 do. X U-I 52 9.0 102 53 0.8 
21 do. X°SL 5053 BF 102 240 ps 
22 . do. KPU-T 54 9.6 94 3.0 1.6 
23 do. X FC 53-326 8.5 124 3.5 1.0 
2k do. X*SL 238 5.2 88 5.0 133 
25 fo ab. X SL 5927 mm 9.8 112 2.5 0.5 
26 do. xX SL 4090 (6.5 102 365 0.0 
27 do. X ACSI-2 Gel 7 3.3 2.0 
28 do. X ACSI -4 11.4 110 205 0.5 
29 do. X Code 352 mm 5.2 90 i 0.8 
30 do. X Code 404 mm a} 60 3.3 2.0 
5. do. X Code 435 mm 11.8 95 2.5 16 
32. do. X SL 42-2874 9.3 98 2.5 0.0 
a3 do. X SOHO 9.8 107 2.5 0.0 
34 do. X Sug. sel. 202 15.3 79 . 2.0 0.0 
35 do. X US 400 liek a ba 114 2.5 0.0 
36 do. X U-I 114 ort a eee 0.5 
37 do. X U-I 116 632 11h 2.5 0.0 
38 do. X Holly 591 12.2 110 2.8 0.8 
49 do. X Am. /2 135.2 107 Ral 0.0 
ho do. X Klein E 6.5 88 2.8 1.8 


(Continued next page) 
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GROUP 5-~-continued. 


ENTRY TONS “BEETS VIGOR CURLY-TOP - 
NUMBER VARIETY BEETS PER RATING RATING 
eee PER ACRE 100! (1-7) (1-5) 

Mendelian male sterile aa hybrids 
4 US 35 aa X Honiku 401 9.0 83 2.6 0.5 
he do. X Honiku 192 10.8 98 2.5 0.0 
43 do. |X SP 54104-0 12.6 86 2.1 0.0 
yh do. X SP 5460 a750 92 2.5 1.5 
hs do. X US Ol 11.8 102 3.0 0.8 
46 SLC 117 mm X 91 mm 5.1 98 3.65 15 
7 do. X 117 mm 6.5 62 4545 1s 
48 do. X 108 mm 9.3 112 3.1 0.5 
kg do. X 109 mm a0 126 5.5 0.8 
50 do. X 110 mm 551 76 5.5 LW) 
51 do. X 111 mm 543 74 Jal 025 
52 do. X 113 mm S.7 81 2.0 0.5 
53 do. X 115 mm 8.7 90 2.8 1.0 
5h do. X 116 mm 9.8 129 2.6 0.5 
55 do. X SP 554-0 9.8 102 2.8 0.8 
56 do. X SP 555-0 51 64 3.0 0.5 
57 do. X SP 5651-0 9.1 88 2.8 0.0 
58 60L aa X SP 556-0 8.0 ° 83 3a3 2-1 
59 do. X SP 557-0 6.5 98 5.5 0.5 
60 do. X SP_ 558-0 4.8 60 3.3 2.0 
61 do. X SL 119 mm 8.8 107 3.0 2.5 
62 - 110 mm aa X SL 157 9.0 100 2.8 1.3 
63 Ua.6ne X SL 157 10s. 104 2.8 nak 
6 601 aa X U-I 13 10.0 - Oh eT 1.8 
65 SLC 122 

nm aa X U-I 80 7:3 98 363 2.0 
66 US 35 aa X IMCC ‘5 16.4 104 2.4 155 
67 SLC 117 mm aa X SL 121 mm 8.4 92 3.0 0.9 
68 do. X SL 122 mm 145 95 5-1 0.7 
oo: do. X SL 2k mn 8.1 on 3.0 1.5 

Self-sterile monogerm 
70 SLC 15 mm 7.3 90 3.0 1:5 
7. SLC 18 mn 6.5 83, 3-5 1.8 
72 SLC 19 mm 5.9 Tt yen 15 
0.1 110 2.8 5 Ae 


a2 SLC 2h. mm ae 





Results based on 2 to 6 replications - l-row plots. 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1958 


Unfumigated soil with heavy nematode infestation 
1958 nematode selections from Salinas, California 





GROUP 6 
Meaey Oe)” DONS Bers VIGOR CORLY-Tor 
swum pm Acre 100" (-7)__-(-5). 
1 58-308-1 i1.° 105 3.0 3.0 
2 58-309-1 718 62 3.0 3.0 
4 58-310-1 14.0 95 3.0 2.5 
4 58-311-1 12.3 105 3.0 3.0 
5 58-312-1 11.8 57 3.0 3.0 
6 58-315-1 9.8 90 365 3-0 
. 58-314-1 1136 86 3.5 4.0 
8 58-315-1 10.6 100 530 2.5 
9 58-516-1 12952 ° 105 3.0 aalesc 
10 58-317-1 8.4 100 545 4.0 


iL 58-318-1 Lee val sa5 4.O 





Single replication - l-row plots. 
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VARIETY TEST, TAYLORSVILLE, UTAH, 1938 
Unfumigated soil with heavy nematode infestation 
Selections from 1957 nematode plots. 


GROUP 7 
SINT, SEES CICON CURLY - TOP 
Sul. ORIGINAL 
aL: BEETS PER RATING  —- RATING 
ee nem VARIETY PER ACRE 100! (37) (1-5) 
. 80.1 6316 56-407 AC 16.1 12 1.8 1.0 
BO.3 do. 11.2 9 2.3 Le 
80.5 6317 56-408 AC ont 102 2.8 oT 
80.6 do. Bea 114 3.5 3.0 
80.8 6318 56-09 AC 12.4 103 2.6 reo 
80.9 do. akgysal 98 2.6 1.6 
80.11 do. 8.6 103 3.0 2.3 
80.13 6319 56-410 AC 1023, 95 2.8 2.3 
80.16 6320 . 55-410 AC 5a 98 2.8 2.5 
bos.7 do. 1652 81 1.8 1.0 
80.18 do. V5.7 100 1.5 REO 
680.20 do. Oey 85 2.8 1.8 
80.23 6321 56-412 AC 13a 95 2.7 235 
80.25 do. ost 92 2.6 eek. 
Bo;c6 * 6346 C 6503-13C2 7.2 76 3.0 3.3. 
80.264 do. 6.2 81 2.5 53.0 
80.27 do. WAS 57 3.0 250 
80.274 do. 5.0 57 3.5 2.0 
80.29 6351 c 590-8 13.8 89 1.4 '1.2 
80.32 do. 10.9 105 2.0 1.5 
80.43 do. 10.2 87 2.2 1.2 
80.34 do. 9.5 Liz 2.3 0.8 
80.43 6352 C 590-9 6.7 124 565 2.0 
80.44 do. 5.0 52 3.5 2.0 
80.45 do. B52 79 2.8 5 
80.53 6353 C 590-12 9.0 100 3.0 2.0 
80.54 do. tle 114 265 1.8 
60.55 do. 12.0 90 2.5 2.0 
80.57 do. 15 eo TL tet 1:3 
80.60 6354 C 592-3 Lino 110 3.0 1,52 
80.61 do 13.5 95 3.0 2.8 
80.62 dd 8.4 100 3.5 2.5 
80.63 do. 13.4. 81 4.0 2.5 
60.64 do. 12.9 110 3.0 3.0 
80.65 do icc 112 2.5 3.0 
80.66 do. 17.64 87 2.0 1.3 
80.67 do 15.9 106 2.3 2.2 
80.68 do. “135.4 86 2.0 Leo 
80.75 do. if? 92 2... 1.5 
80.76 do. Ge 87 Ae 2.1 
Doe TT do. 12.8 102 2.2 1.2 
80.78 do. 12.8 110 3.9 a 
80.80 747.14 aa mm X (80.3 
etc.) 13.5 85 2e1 oT 
028 US 41 iei5 113 : 0.3 





Results based on 2 to 6 replications - 1 row plots 
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_ VIRUS YELLOWS INVESTIGATIONS 
; and 
BREEDING FOR YELLOWS RESISTANCE 


Foundation Project 12 
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PROJECT 12 
BREEDING FOR RESISTANCE TO VIRUS YELLOWS 


Js S. McFARLANE and C. W. BENNETT 


Work was continued at Salinas, California, in 1958 to determine 
which of our currently available varieties and breeding stocks 
possessed the highest degree of yellows tolerance. Varieties and 
breeding stocks which showed the least damage from yellows in the 
1956 and 1957 tests were retested in replicated plots. Greenhouse 
. and field selections were made for yellows resistance from a group 
Pee breeding stocks which possessed the highest degree of tolerance 

in the 1957 tests. Additional information was obtained on varia~ 
tion in resistance to infection. A study was undertaken to deter- 


mine the mode of inheritance of yellows resistance. 


Virus Yellows Resistance Evaluation Tests 

Field tests were planted at Salinas on December 15, 1957 and 
ney 1, 1958. The degree of resistance was determined by comparing 
inoculated and non-inoculated plots of each variety or breeding 
stock. Inoculations were made with a virulent strain of the yellows 
virus by means of the green peach aphid. Each replication was divi- 
ded into 2 equal parts one-half of which was inoculated and the. 
second half maintained as a check. (Figure 1). 

The December planting consisted of separate tests of 8 bolting = 
resistant varieties and 8 bolting-resistant inbreds. Both the 
varieties and the inbreds were replicated 4 times. The plots were 
2 rowwide by 40 feet long in the variety test and 2 rows wide by 


25 feet long in the inbred test. Systox sprays for the control of 
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the aphid vectors of the yellows virus were applied at 7= to LO-day 
intervals, beginning March 3 and ending July 15. Inoculations were 
made on March 4. Percent spread of yellows to the non-inoculated 
plots was determined on June 20. The tests were harvested August 
13-15. | 

The May planting included separate tests of 14 varieties or 
selections and 14 inbred lines. Four replications were used in 
both tests. The plots were 2 rows wide by 40 feet long in the 
variety test and 2 rows wide by 25 feet long in the inbred test. 

_ Spraying to control the aphid vector was started on May 20 and 
continued at 7-. to 10-day intervals through August 15. Inoculations 
were made on June 25. Percent spread of yellows to the non-inocu- 
lated plots was determined on August 26, The plots were harvested 
September 10 and 11. 

Infection ranging between 90 and 100 percent was obtained. in 
nearly all inoculated plots in both dates of planting. Yellows 
gradually spread to the check plots but the spread occurred more 
slowly than in previous years. It is unlikely that the yields of 
the check plots were materially reduced by the yellows infection. | 

Reductions in yield and sucrose percentages for the 8 varie- 
ties included in the December planting are shown in tables 1 and 
2. The reduction in yield of roots ranged from 26.2 to 44.0 per- 
cent. This difference was highly significant. Sucrose percentages 
were reduced in the yellows inoculated plots but the reduction 


varied from plot to plot. Occasionally an inoculated plot showed 
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a higher sucrose percentage than did the check plot. Results of 
the past 2 years indicate that yield data give a more accurate 
measure of yellows resistance than do sugar data. 

Yellows reduced yields from 26.2 to 55.7 percent in the December 
inbred planting (table 4). This test included bolting-resistant 
inbreds which showed the highest aoa in the 1957 tests and 
also the bolting-resistant NB2 inbred which was susceptible to 
yellows in 1957. 

Yield reductions in the May planting are shown in tables 4 ee 
3+ Losses for the 12 varieties ranged from 11.3 to 35.9 percent. 
Selections which had been made for virus yellows tolerance in the 
Netherlands (IRS numbers) showed the least damage. Yield losses 
for the 12 inbreds in the May planting ranged from 20.1 to 4h.2 
percent. 

Varieties and inbreds which were selected as possessing 
tolerance to yellows in the 1957 tests tended to perform well in 
1958. Two exceptions were the Amalgamated inbreds 5-148 and 6-278. 
These 2 inbreds proved to be very susceptible to infection and it 
is probable that the non-inoculated checks became infected soon 
after the inoculations were made in 1957, thereby giving an inaccurate 
comparison between the inoculated and check plots. Natural spread 
of yellows occurred more slowly in 1958 and the current results for 
these 2 inbreds are considered the more accurate. 

The agreement between the results obtained with both the 


varieties and inbreds in the 2 dates of planting was reasonably 
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good. In the 2 variety tests 7547HL, 711, F57-554HL, and 368 
1eceived moderate yellows damage. The variety Sl was severely 
damaged in both tests. The 5511Hl variety was more severely 
damaged in the December than in the May planting. In the 2 inbred 
tests 5577-2, 7547, F57-554, and 5512 showed a moderate amount of 
damage. The 5502 inbred was more severely damaged in the December 
than in the May planting. The 5511 inbred was severely damaged 
in both plantings but the heaviest loss occurred in the December 2 
planting. Differences in growing conditions to which the plants were 
subjected in the 2 dates of planting probably account for a portion 
of the irregular varietal behavior. 
Variation in Susceptibility to Infection 

Counts were made in the unsprayed plots of both the December 
and May plantings to determine the relative resistance of the varie- 
ties and inbreds to natural infection with yellows. Counts in the 
December-planted variety test showed that infection among the 8 
varieties ranged from 4.9 to 17.3 percent (table 6). This difference 
was significant at the 5=percent level. Differences observed in the 
rreaa among inbreds in the December-inbred test were not significant. 

Natural infection occurring in the 14 non-inoculated varieties 
in the May variety test ranged from 2.2 to 18.2 percent (table 7). 
A range of 3.4 to 35.3 percent was observed in the May inbred test 
(table 8). Differences in these 2 tests were highly significant. 

Counts were also made by ei, Skoyen in an unsprayed variety 


evaluation test which was planted in a commercial sugar beet field 
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near Salinas, California on March 8, 1958, Only a moderate amount 
of yellows infection occurred in this field, which made it possible 
to obtain an accurate determination of the difference in spread 
among the l2 varieties included in the test. The amount of infec- 
tion ranged. from 15.0 to 34.7 percent (table 9). This difference 
was highly significant. 

The results of the 1958 tests confirm those of 1957, showing 
that there are differences among varieties and inbreds in suscepti- 
bility to infection. These differences existed regardless of 
whether the beets were sprayed to control the aphid vectors of the 
yellows virus or left unsprayed. No relationship was found 
between resistance to infection and resistance to damage from 
yellows. Counts made in both 1957 and 1958 failea to show any 
clear-cut relationship between color of foliage and susceptibility 
to infection. Inbred lines with dark-green foliage showed a wide 
‘range in susceptibility to infection. Inbreds with light-green 
foliage tended to be susceptible; however, there were lines with 
light-colored foliage which showed only moderate infection. | 

Selecting for Resistance to Yellows 

Field and greenhouse selections were made in 1958 from 8 self- 
Racile and 14 inbred lines. The self-sterile lines had shown 
tolerance in either the 1956 or 1957 tests. The inbreds had either 
shown promise in the 1957 test or were monogerm lines which 
had been selfed only 1 or 2 generations. Included were 3 yellows 


tolerant lines furnished by Dr. Henk Rietberg and 4 lines furnished 
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by Dr. Raymond Hull. 

‘The field selections were made from a 2-acre plot which was 
planted in a checkerboard arrangement so that each plant occupied 
an area 28 x 28 inches. This planting arrangement tended to equal- 
ize competition between plants and reduced the danger of selecting 
large beets which had received an unfair competitive advantage. 

Roots selected from this 2-acre planting are being thermally 
induced for seed production. Polycross seed, hybrid seed produced 
by exchanging bags, and selfed seed will be obtained in the eet 
house in time for field plantings in the late spring of 1959. Tests 
will be made to determine progress in selecting for resistance, and 
additional selections will be made. 

Results with the second successive selection for yellows 
resistance in the US 75 variety proved disappointing in the 1958 
tests. This selection, which is designated 711, showed a yield 
loss of 26.0 percent in the December test compared with 33.2 per 
cent for US 75. In the May test, 711 showed a yield loss of 27.1 
percent compared with 28.9 percent for US 75. The difference in 
yellows damage between 711 and US 75 was not significant in 
either test. | 

The 2 successive selections which constitute 711 were both 
made from large populations of yellows inoculated plants. The 
first selection was made in the greenhouse on the basis of relative 
freedom from yellowing and necrosis. The second selection was made 


in the field and was based on both relative freedom from foliar symp-~ 
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toms and on root weight. Seed from both selections was mass pro- 
duced. The results indicate either that US 75 lacks me seitity 
for yellows resistance or that mass selection is Mereathi ve as 
a breeding method with yellows. Another rigorous selection was 
made, from a one-quarter acre field planting of 711 in 1958. Seed 
will be produced and tested from the selected roots using the poly 
cross method. In addition, outstanding roots will be mated with 
self-fertile lines to form the base for possible yellows resis- 
tant inbreds. 
Inheritance of Resistance to Yellows 

Included in the 1958 tests were 7 inbreds and 4 hybrids 
involving these inbreds. Results with these inbreds and their 
hybrid combinations are shown in table 10. In the December 

planting the hybrid combinations showed 9 marked improvement 

in yellows tolerance over either of the inbred parents. This 
was especially apparent in the MS of NBL x NB2 combination in 
which the 2 inbreds showed losses of 46.4 and 55.7 percent, 
respectively, whereas the yield of the hybrid was reduced only 
38 percent. In the May planting, the hybrids showed losses 
similar to or lower than that of the best performing inbred parent. 

It is probable that relatively heavy losses suffered by the 
yellows -infected inbreds in the December planting may be explained 
by the poor growth they made during the winter and their weakened 
condition at the time of inoculation. In the May planting, the 
inbreds grew much more rapidly and were in a vigorous Eondicion 


when inoculated. 
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Although it is impossible to draw any definite conclusions 
regarding inheritance, the results indicate that yellows tolerant 
inbreds can be expected to produce tolerant hybrids. The results 
with the hybrid involving the susceptible NB2 and the NBl inbreds 
suggests that resistance may be partially dominant, because the 
hybrid showed a loss no greater than that of the more tolerant 


parent and much less than that of the susceptible parent. 
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Table 2. Reduction in yield and sucrose percentage of sugar beet varieties when 
inoculated with the yellows virus at Salinas, California in 1958. 


Reduction in Yield Reduction 














Variety Description Gross Tons in 
Sugar per Acre Sucrose 
Percentage 
Percent Percent Points 
7547HL MS of NBO x NBS 26.5 26.2 0 
7569HO MS of 6515 x 7569 27.3 2h. 0.65 
711 Qnd suc. v. y. sel. US 75 28.2 26.0 0.35 
F57-554H1 MS of NBL x NBY 31.6 28.3 0.62 
368 US 75 36.8 33.2 0.835 
F57-86HL (MS of NBL x NB4) x 586 37.0 35.2 0.27 
551101 _ MS of NBL x NB2 41.2 38.0 0.50 
sl Spreckels variety 46.0 4h 0 0.45 
General MEAN of 
all varieties 34.3 31.9 
S. E. of MEAN sk oe 
Significant Difference 12.2 alk 
S. E. of MEAN i 
in % of MEAN 11.95 12.85 
Odds 19:1 = 2.08 \/2 x Standard Error of MEAN. 
VARIANCE TABLE 
Degrees MEAN SQUARES 
Variation due to of Gross Tons 
' Freedom Sugar Beets 
Between varieties 7 211.11 193.18 
Between replications 4 74.78 622.12 
Remainder (Error) 21 68.20 67.53 
Total 41 
Calculated F values : 3.10* p 2.86 * 


*Exceeds the 5% point of significance (F = 2.49). 
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Table 3. Effect of virus yellows on the yield of sugar beet inbreds at Salinas, 
California. (Planted December 13, 1957, and harvested August 13-15, 1958). 


Acre Yield Reduction Harvest Count 


Inbred Description Check Yellows in yield Check Yellows 
Zions TOns Percent Number Number 
5571-2 Bolt. res. inbred 20.45 14.83 26.2 146 154 
1569 Monogerm inbred 15.63 11.08 28.6 122 130 
7515C2 Monogerm inbred. 16.25 11.03 31.4 108 11O 
T1547 NB5 inbred 20.05 13.73 41.7 150 150 
F57-554 NB inbred 25.43 16.15 36.2 180 164 
5512 NB6 inbred 17.45 10.88 36.7 132 130 
5502 NBL inbred 22.90 12.20 6.4 146 142 
5511 NB2 inbred 25.63 11.35 55.7 108 102 


General MEAN of 


all varieties 20.7 12.65 36.6 Beets 
S. B. of MUAN Ele 2.30 6 per 


Significant Difference (19:1) AT 6.75 13.12 100' 
S. BH, of MEAN of row 
in % of MEAN 5.76 18.18 12.19 


Odds 19:1 = 2.08 x V2 x Standard Error of MEAN. 


VARIANCE TABLE 








Degrees MEAN SQUARES 
Variation due to of Tons Beets Percent Re- 

Freedom Check Yellows duction in yield 
Between varieties T 61.49 Silt 391.21 
Between replications 4 debe de 3.65 97.51 
Remainder (Error) 21 5.58 2.11 79.58 
Total a 


Calculated F values 11.03** 7 O5%* 4.92% 


* Exceeds the 5% point of significance te = 2. 
**Exceeds the 1% point of significance (Ff = 6.14 
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Table 4, Effect of virus yellows on the yield of sugar beet varieties at Salinas, | 
California. (Planted May 1, 1958, and harvested September 10-11, 1958. } 


Acre Yield Reduction Harvest Count 

Variety oe Check Yellows in yield Check Yellows 

Tons Tons Percent Number Number 
56-1023-0 Inc. of IRS 55M24 22.0 19.4 11.3 101 109 
56-1021-0 Inc. of IRS 55M9 21.1 18.2 tae 89 96 
715-1 Coons' virus yel. sel. 12.6 a0 14.2 13 131 
56-1022-0 Inc. of IRS 55ML4 20.1 16.9 15.9 12 126 
F957-554HL MS of NBL x NB4 27.9 22.1 20.6 126 123 
718 Coons' sel. IRS ML-1953 18.9 14.3 24.2 14s 141 
551141 MS of NBL x NB2 24.2 aod 25.2 2 tr 
714-2 Coons' sel. from US 104 25.5 18.7 26.4 130 130 
711 2nd suc. v. y. sel. US 75 26.4 19.3 27.1 138 135 
754. 7H MS of NBO x NBS 23.9 17.3 27.7 _ 129 128 
368 US 75 27-7 Laer 28.9 133 138 
TW4-1 Coons' sel. from US 10} 20.2 1h.4 29.0 125 123 
Sl ' Spreckels variety 26.8 18.4 30.9 134 133 
716-1 Coons' sel. from US 201 13.8 8.8 35.9 Lat 108 





General MEAN of 


all varieties 22.2 16.9 23-3 Beets 
_S. E. of MEAN 0.82 oF 2.60 - per 











° . 100! 
S. E. of MEAN of row 
in % of MEAN 6 8 11.06 
Odds 19:1 = 2.02 x V 2 x Standard Error of MIAN, 
VARIANCE TABLE 
Degrees MEAN SQUARES 
Variation due to of Tons Beets Percent Reduction 
' Freedom Check Yellows in yield 
Between varieties 13 92.51 52.08 242.65 
Between replications 4 1.62 0.18 30.59 
Remainder (Error) 39 2.71 1.70 26.97 
Total 55 
Calculated F values 34 Lhe* 40 .63%* 8.63% 


**Exceeds the 1% point of significance (7 = 2.64) 
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Table 5. Effect of virus yellows on the yield of sugar beet inbreds at Salinas, 
California. (Planted May 1, 1958, and harvested September 10-11, 1958.) 


Acre Yield Reduction Harvest Count 

oy PencrAps.on Check Yellows in yiela Check Yellows 

Tons Tons Percent Number Number 
55-RF393 American Crystal inbred 23.00 18.30 20.1 Lhe 138 
561402 Rust resistant inbred 22.10 17.43 20.3 138 136 
SL'7807 Multigerm inbred 19.10 14.78 22.4 134 136 
P57-554 NB inbred 17.28 1.3.05 2h.2 108 110 
SLC117 Monogerm inbred 14.60 11.05 2h .5 14 114 
5502 NBL inbred 17.30 12.95 2h.8 110 108 
SL6509 Large seeded mm inbred 16.03 11.63 26. 118 124 
5577-2 Bolt. res. inbred 19.48 Lh. 43 26.4 128 124 
5628-24c2 Bolt. res. inbred 19.53 14.13 27.4 120 120 
7547 NB5 inbred 15.45 12,05 27.9 108 110 
5512 NB6 inbred 19.33 13.55 29.8 134 132 
6-278 Amalgamated inbred Lh.25 9.60 32.0 92 9h 
5-148 Amalgamated inbred 21.83 13.78 36.0 128° 130 
5511 ' -NB2 inbred 15.55 8.76 4h 2 64 62 
General MEAN of 
all varieties 18.20 15.16 27.6 Beets 
S. E, of MEAN 1 £35 0.89 2. per 
Significant Difference (1931) 50h 2.54 8.23 100! 
S. E. of MEAN row 
in % of MEAN 42 6.76 10.4 


Odds 19:1 = 2.02 x\/ 2 x Standard Error of MEAN. 


VARTANCE TABLE 





Degrees, MEAN SQUARES 
Variation due to of Tons Beets Percent Reduction 

Freedom Check Yellows in yield 
Between varieties 13 32.74 28.90 165.94 
Between replications 4 43.86 11.98 64.97 
Remainder (Error) 39 72h 3,17 35.26 
a nec needle ete oder mle ncaa mveniroervowv hor casenetenp noon adenseieougaetrtecee 
Total 55 


Calculated F values © h.S2%e 9.12" 4 .9Q** 


**Exceeds the 1% point of significance (F = 2.64) 
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Table 6. Percent spread of yellows to non-inoculated sugar beet varieties 
planted December 13, 1957, at Salinas, California. 








Variety Description Plants Infected 
; Percent 
F57~-554HL MS of NBL x NB4 3.9 
Sil MS of NBL x NB2 5.4 
F57-86H1 (MS of NBL x NBY) x 586 10.5 
754-7HL MS of NBO x NBS LO.% 
yank 2nd suc. v. y. sel. US 75 apd 
7569HO MS of 6515 x 7569 x 
Sl Spreckels variety 17.2 
368 US 75 17-3 
LavS. 1Ds (5%) 7.5 


Table 7. Percent spread of yellows to non-inoculated sugar beet varieties 
planted May 1, 1958 at Salinas, California. 














Variety Description - Plants Infected 
Percent 
715-1. | Coons! v. y. sel. 2.2 
551141 MS of NBL x NE2 5.4 
718 Coons' v. y. sel. IRS ML-1953 6.7 
F57-554H1 MS of NBL x NBY 8.6 
56-1022-0 Tnc. of IRS 55ML4 10.9 
75TH MS of NBO x NBS 11,0 
56-1023~-0 ‘Inc. of IRS 55M24 13.0 
74-1 Coons' v.y. sel. US 104 13.4 
714-2 Coons' v.y. sel. US 104 A3.7 
56-1021.-0 Inc. of IRS 55M9 13.8 
71.6-1 Coons' v.y. sel. US 201 14.0 
368 US 75 15.8 
7ll 2nd suc. vey. sel. US 75 15.9 
sl Spreckels variety 18.2 
Le S. De (5%) 20d 
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Table 8. Percent spread of yellows to non-inoculated sugar beet inbreds 
planted May 1, 1958 at Salinas, California. 


mma eenennetenernarseeneer reeset Ser anarnnsviseessnsntnseystnemnertstsenaspauassneasrenenitia 
Inbred Description Plants Infected 


Percent 
Percent 
5502 NBL inbred 4 
5554 NBL inbred. or 
5577-2 Bolt. res. inbred 2°? 
5512 NB6 inbred . 5. 
SL 7807 Multigerm inbred 5.5 
561402 Rust res. inbred Noe 
SL6509 Large seeded mm inbred 9.7 
DOLL NB2 inbred 10.5 
5547 NB5 inbred 10.8 
55-RF393 American Crystal inbred Ler 
SLC117 Monogerm inbred Lose 
5628-2hc2 Bolt. res. inbred 20.1 
5-148 Amalgamated inbred 23.2 
6-278 Amal.gamated inbred 35.3 

L.sSsD. (5%) Ory 








Table 9. Percent spread of yellows to non-inoculated sugar beet varieties 
planted March 8, 1958 at Salinas, California. 


Se renin ereeriera enema eeecmneeineeetenenenemenmnmnetintmeniemiannnnennmenemeetnnnnneneminmnnnnmem ten anne EOD, 


Variety Description Plants Infected 
; Percent 

I ee CROCE 
751285 (MS of NBL x NB4) x NBO 15.0 
761L5H2 585HO x 7615 19.8 
78 7HL (MS of NBL x NB4) x 787 21.3 
-58LH2 (MS of. NBL x NB2) x 581 21.6 
-F57-86H1 (MS of NBL x NB4) x 586 23.1 
7508H1 (MS of NBL x es * 7508 26.0 

664H2 (MS of NBS x NBL) x 663 26. 

368 US 75 30. 

787H2 (MS of NBS x NBO) x 787 30.7 

787 Bolt. res. sel. US 75 33.1 

459 US 56/2 35.6 

756982 . Y61HO x 7569 34.7 

UL, 5s Ds. (5%) 6.7 
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Table 10. Percent reduction in yield of sugar beet inbreds and their hybrid 
combinations when inoculated with yellows at Salinas, California 





in 1958. 
Inbred - Reduction 
or Description in 
Variety yield 
Percent 
December 1957 Planting 
5502 : NBL inbred 46.4 
F57-554 : NB4 inbred 36.2 
F57-554H1 MS. of NBL x NBL 28.3, 
7547 NB5 inbred 31.7 
5512 NB6 inbred 36.7 
754-7HL MS of NBO x NBS 26.2 
5502 NBL inbred h6.y 
BOLL NB2 inbred Sse 1 
551141 MS of NBL x NB2 38.0 
7569 Monogerm inbred 28.6 
7515C2 Monogerm inbred. 31.4 
7569HO MS of 6515 x 7569 24.1 
May 1958 Planting 
5502 NBL inbred 24.8 
P57-554 NBY inbred 24.2 
F57-554HL MS of NBL x NB4 20.6 
TS47 NB5 inbred 27.9 
5512 NB6 inbred 29.8 
754 7H MS of NB6 x NB5 27-7 
5502 3 NBL inbred . 24.8 
5511 NB2 inbred 4h 2 


551141 MS of NB1 x NB2 25.2 
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VIRUS YELLOWS, SALINAS, CALIFORNIA, 1958 
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Figure 1. A portion of a field in which breeders! selections 
and varieties of sugar beet were evaluated for resistance 
to virus yellows. Half of each plot was inoculated with 
yellows virus; the remaining half was retained as a check. 
Side view: The inoculated portion of one series of plots 


is shown at the left; the noninoculated portion of an 
adjoining series of plots is shown at the right. 





Figure 2. Side view of seed plots of Inbred 6532-29. Marked 
dwarfing and yellowing of plants are evident in the inoculatd 
plot. Yields are shown in Table ll. 


Left: Check plot. 
Right: Plots inoculated with yellows virus March ), 1958. 
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THE EFFECT OF THE VIRUS YELLOWS DISEASE 
ON SUGAR BEET SEED PRODUCTION 


C. W. Bennett and J. S. McFarlane 


Introduction 

Tests in Europe indicate that the virus yellows disease of 
Sugar beet may cause even greater losses to the seed crop than to 
the crop grown for sugar. Most of the sugar beet seed production 
in the United States is concentrated in the Salt River Valley of 
Arizona, in western Oregon, southern Utah, and in the Hemet Valley 
and the Tehachapi area of California. Yellows was first observed 
in the Salt River Valley in 1955, and there has been high percen- 
tages of infection in some fields in each succeeding year. Yields 
were abnormally low in 1955, 1956, 1957 and 1958. 

The yellows disease has been present in western Oregon, at 
least since 1952. Information with PeapeCORES damage caused by | 
yellows is not available, but low yields in some fields in 1957 
and 1958 indicate that the disease may become an important. factor 
in seed production in that area. No evidence of serious losses 
caused by yellows in the Hemet Valley has been obtained. Yellows 
and beet mosaic, in combination, undoubtedly Exes measurable 
reduction in yield of seeds in the Tehachapi area, but the effects 
of yellows alone are difficult to determine. 

This distribution of the yellows disease indicates that it is 
likely to be a serious problem in seed production in all seed- 


producing areas in western United States. Experiments were 
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initiated in 1956 in the Salinas Valley to obtain additional 
evidence on the effect of the disease on yield and quality of 


the seed crop. 


Methods and Procedures 

The mean temperatures prevailing in the Salinas Valley 
during the winter are too high for satisfactory seed production 
in commercial varieties of sugar beet. For this reason, it is 
necessary to use easy-bolting selections or to subject commercial 
_varieties to periods of low temperature in cold rooms before 
transplanting them to the field, to obtain satisfactory seed 
production. 

An annual type of beet, SL 54454+0, obtained from F.-V. Owen, 
was used in the 1956-57 test. ‘The planting was made November 5, 
1956. The plots were 12.5 feet long and 4 rows wide, and the 
plants were thinned to ebout 4 inches in the row. The treat- 
ments consisted of (a) inoculation with yellows virus March 18 
before bolting started, (b) inoculation with yellows virus May 13 
when the most advanced plants had a few open blossoms and (c) non- 
inoculated checks. Plots were inoculated also with curly top virus 
alone and in combination with yellows virus, but no curly top infeo- 
tion was obtained. These plots were considered additional check 
and yellows plots, respectively, and results are shown in Table 11 
along with results from other plots in the test. Treatments were 


replicated 4 times. Plots were harvested August 8. 
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The variety US 33 and an easy-bolting inbred, designated 
6532-29, were used in tests in 1957-58. Plants of both types 
were started in the greenhouse in aluminum cylinders, stored 
2 months in a room held at about 42° F. for thermal induction, 
then transplanted to the field in November. Treatments consisted 
of (a) inoculation with yellows virus March 4 when the plants 
were beginning to bolt, and (b) noninoculated check. Plots 
consisted of 25 plants in each of 4 rows. Treatments were 
replicated 6 times. 

An additional test was made with the inbred 6532-29 in plots 
seeded directly in the field November 15, 1957. Treatments con- 
sisted of (a) inoculation with yellows virus March 4 before bolt- 
ing started, (b) inoculation May 12 when fruiting stalks were 
about 12 inches tall, and (c) noninoculated check. Treatments 
were replicated 8 times. Plots were harvested August 5 and 6. 

In the tests of both years, plots were sprayed at intervals 
from November until the plants were in blossom, to reduce spread 
of yellows to check plots. High percentages of plants in the 
check plots remained free of symptoms in the 1956-57 test and in 
the direct-seeded plots of the inbred 6532-29 in the 1957-58 test. 
However, there was some spread of virus to check plots in the trans- 
plants of the 1957-58 test as early as March, and by harvest time 
more than 50 percent of the plants in the check plots showed evi- 
dence of infection. High percentages of infection were obtained 
in all inoculated plots. A virulent strain of the yellows virus 


was used for inoculations in all tests. 
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Results 

The results of 4 tests are combined in Table 11 which shows . 
the calculated yields of seed per acre, percent damage, average 
weight of 100 seeds, and percent germination of seed. 

Yellows produced ‘ marked reduction in yield of seeds in all 
tests. The inbred 6532-29 appears to have a relatively high degree 
of susceptibility to injury. Reduction in yield in March-inoculated 
beets reached 54.2 percent in the transplants and 70.2 percent in 
direct-seeded beets. Yellowing and necrosis were severe on mature 
leaves of plants,and the disease markedly reduced size of fruiting 
stalks and set of seed. Relative size of seed stalks and degrees 
of yellowing in noninoculated check plots and plots of this 
inbred inoculated March 4, are illustrated in Figure 2, page 10l. 

Diseased plants produced smaller seeds in all tests. The 
reduction in seed size was significant at the 5-percent level in 
Repth inoculated plots of 1956-57 test and at the l-percent level — 
in all other tests in which inoculations were made in March. May 
inoculations produced less reduction in seed size. 

Germination of seeds was unusually low in all tests and there 
was wide range of variation in germination of seeds from different 
plots, particularly in the 1956-57 test with the selection SL 
5458440. There is no evidence from these results that yellows 
caused a reduction in germination of seeds. 

On the basis of the results obtained in these tests, it 


seems evident that if plants are infected with yellows before 
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bolting begins, reduction in yield of seeds may be very high. 
Later infections apparently produce correspondingly lower 
reductions in yield. It seems evident, also, that there may be 
a wide range of variation among breeder's strains, and perhaps 
among commercial varieties, with respect to susceptibility to 


injury by the yellows disease. 
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Table 11, Results of tests at Salinas, California, in 1956-57 and 1957-58 to deter- 
mine the effects of virus yellows on yield and quality of sugar beet seed. 














Variety or ‘Date inoculated Calculated Calculated Average ‘Germ 
selection with yellows yield of reduction weight nation 
tested virus seed per in yield of of 100 
acre seed per seeds 
acre 
Pounds Percent Grams Percent 
SL 5448440 March 18, 1957 2,068 WAS 1.421 53.9 
(Direct seeding) } 
March 18, 1957” 1,981 454 1.454 52.5 
May 13, 1957 5,034 18.6 1.680 62.6 
Noninoculated 3,727 1.698 58.2 
Beri neciiared. 5,498 1.698 58.3 
L.S.Deat 5% 72h £250 Ns? 
L.S.D. at 1% 1,096 NS NS 
US 33 March 4, 1958 2,394 Lh.6 1.468 TOed 
(Transplants ) : 
Noninoculated 4321 hee 19.1 
L.S.D. at 5% 535 -030 NS 
L.S.D. at 1% 838 O46 NS 
6532-29 March 4, 1958 1,865 54.2 1.246 59.1 
(Transplants ) : 
Noninoculated 4072 1.520 Tel 
L.S.D. at 5% 599 139 NS 
L.S.D. at 1% 939 -218 NS 
6532-29 March 4, 1958 193 70.2 1.245 59.4 
(Direct seeding) 
Noninoculated 2,658 1.497 52.6 
L.S.D. at 54 ~ 460 +150 NS 
L.5.D. at 1 638 -203 NS 


Btoculates with both curly top and yellows viruses but no curly top infection was 
observed. 


“Inoculated with curly top virus but no infection was observed. 
NS indicates that results are not significant. 
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DEVELOPMENT AND EVALUATION 
of 
INBRED LINES AND HYBRID VARIETIES OF SUGAR BEETS 


SUITABLE FOR CALIFORNIA 


Foundation Projects 2 and 29 


J. S. McFarlane I. 0. Skoyen 


Cooperators conducting tests: 


Holly Sugar Corporation 

Spreckels Sugar Company 

Union Sugar Division 

Charles Price - Brawley Test 

R. S. Loomis, Agronomy Department, 
University of California 
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REPORT ON FOUNDATION PROJECT 2h 


Summary of Accomplishments 


J. S. McFarlane 


The principle objective of Project 24 continues to be the 
development of breeding stocks which combine resistance to bolting 
and curly top. Attention is given to downy mildew resistance, 
inheritance studies, and to polyploid breeding. 


eter eas: 


eet: stocks which Scania peeieeeics to bolting and curly top 
again received top attention in 1958. More than 500 monogerm segre- 
gates were selected from 25 Fo populations involving crosses between 
multigerm and monogerm lines. The parents of these Fo populations 
included curly top resistant Type O multigerms, high sugar multigerms, | 
mildew resistant multigerms, leaf spot resistant multigerms, bolting 
resistant monogerms, and curly top resistant monogerms from the Salt 
Lake City program. Seed of these new monogerm selections has been 
planted at Salinas and in Oregon. Superior lines based on bolting 
resistance, vigor, seed setting ability, curly top resistance, mildew 
resistance, and sucrose content will be selected in 1959. Seed in- 
creases will also be made of the more promising lines. 


A monogerm inbred resembling NBl is being produced through the 
use of the backcross method. Increases of the more promising back- 
cross lines are being made in 1959. The male-sterile equivalents 
of these lines are also being produced. 


DOWNY MILDEW RESTSTANCH.-~Monogerm selections were made from the Fo 
population of a cross between the highly mildew resistant 7508 multi- 
_ germ and the 7507 monogerm. The mildew resistant hybrid 7508H1L with 

the parentage (MS of NBL x NBL) x 7508 performed well in all coastal 
area tests. The mildew resistant inbred, 7508, which was used as 
‘the pollen parent in this hybrid, was distributed in 1957. 


SEED RELEASES.--A total of eleven new breeder's strains were distri- 
buted in (1958. Included were bolting resistant monogerm inbreds, 
bolting resistant multigerm inbreds, and a bolting resistant selec- 
tion from US 201B. Descriptions of two multigerm inbreds and three 
monogerm inbreds,which were made available for increase, are shown 
on the next page. 
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NBS NB6 150tm == T5L5mm 569mm 
Bolting Resistant Very res. Resistant Resistant Noted: 
Curly top Mod. res. Very res. Suse. Susc. Hodirest 
Vigor Very good Moderate Poor Noorate Moderate 
Pollen Good. Good. Poor dood Good 
Type O Good Good. Fair Good Fair 


~ 110 - 





The MS of NB5 x NBL has proved to be a high performing male-sterile 
parent for use in producing bolting resistant hybrid varieties. The 
NB6 inbred possesses more bolting resistance than any inbred developed 
in the Salinas program but has not shown particularly good combining 
ability. The general combining ability of the two monogerm inbreds, 
7515 and 7569, proved to be average to good with a definite trend to 
improvedsugar. In 14 tests, the hybrid 461HO x 7569 yielded an average. 
of seven percent more gross sugar than did US 75, and the sucrose percen- 
tage averaged 15.91 for the hybrid compared with 15.47 for US 75. 

In six tests, the hybrid 5515HO x 787 produced four percent more gross 
sugar than did US 75 with an average sucrose percentage of 16.66 
compared with 16.07 for US 75. The MS of 7515 x 7569 was inferior to 
US 75 in yield but possessed excellent sugar. It showed good vigor, 
seed setting ability, and male sterility in the Oregon seed plots. 
Curly top resistance was equal to that of US 33 in tests at Jerome, 
Idaho. Top cross hybrids were produced, using MS of 7515 x 7569 as 
the female parent and 663, 787, and 586 as the pollen parents. 


The monogerm inbred ‘7507 proved to lodge badly in Oregon. It will 
undoubtedly be of greatest value as a breeding stock. 


EVALUATION AND COMBINING ABILITY TESTS.--Tests to determine the combi- 
ning ability of new inbreds were made by the USDA at Salinas and 
Brawley. Cooperative company tests were also made in the coastal 
area, the Imperial Valley, and the central valley. The University 
of California conducted a test at Davis. Results of these tests, to- 
gether with summary tables,are included in this report. The male — 
sterile parents MS of NBL x NB3, MS of NBL x NB4, and MS of NB5 x NBL 
continued to perform well in hybrid entiation The new bolting 
resistant selection from US 75, designated C787, yielded as well as 
did US 75 but averaged slightly lower (0.24%) in sucrose content in 
six tests. 


NEW HYBRID VARTETIES.--Two new hybrid varieties designated US H2 and 
US HZ are being released for commercial use. US H2 has the parentage 
(MS of NBL x NB3) x 663 and US H3 is a combination of (MS of NBL x NB3) 
x Bolt.res. US 35. Both hybrids have very good curly top resistance 
and moderately good bolting resistance. The hybrids are adapted for 
planting in the Imperial and central valleys. 
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The results have been especially promising in the Imperial Valley 
as is shown by the following summary table; ; 


Number __. Performance in % of US 75 

Variety Year of _Acre Yield Sucrose 

fests __ Sugar __ Beets __Content 
US He L957 4 LLG 116 103 
US He 1958 re 124. 122 LOL 
US H3 15] 2 108 1.02 104 
US H4 1958 b 106 LOL 1LO4. 

TYPE O SELECTIONS.--Indexing work was continued with major emphasis 


are rm ne Se meer eer re oe 


being - placed on the identification of Type O monogerm self-fertile 
lines. A total of 215 index progenies were produced by I. O. Skoyen 
and are being classified in the greenhouse 


POLYPLOIDY.--Increases are being made of tetraploids produced in 
NBL and other inbred lines. Arrangements have been made with 
Dr. Bernstrom of the Hilleshog Sugar Beet Breeding Institute in 
Sweden to produce triploid hybrids involving our male-sterile 
diploids and their better tetraploids. One group of triploids 
will be produced at Salinas in 1959. A somewhat similar arrangement 
has been worked out with Dr. Sydney ELlerton of Bush Johnsons Limited 
in England. 

! 





US He 
663H2 
787. 
US H3 
F56-66H2 
F57-86H1 
7508H1L 
7615H2 
— 7569H2 
15693 
(87H 
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Descriptions for Varieties Included in Summary Tables 


= (MS 
z (MS 
= (MS 
= (MS 


= (MS 
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(MS 


= (MS 
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he 
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NBL x NB3) 
NBS x NBL) 
NBL x NB) 
NBL x NB3) 
NBL x NB2) 
NBL x NBY) 


NBL x NB4) 
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s= 585HO x 7615 inbred 


# 461HO x 7569 mm 


= (MS of NBL x NB3) x 


a 


(MS of NBS x NBG) x 


NB, CT sel. (US 15 x US 22/3) 


NB, CT sel. (US 15 x US 22/3) 


Bolt. res. US (5 


Bolt. res. US 45 
Bolt. res. US 55 
Bolt. res. US 35 


7508 inbred 


7569 mm 


Bolt. res. sel. US 35 
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VARIETY TEST, BRAWLEY, CALIFORNIA, 1956-57 
Charles Price 
Location: Southwestern Irrigation Field Station, Brawley, California. 
) Soil Type: Holtville silty clay loam. 


' Previous crops: 1952 Flax; 1953 Beets; 1954 Sorghum; 1955, 56 Fallow; 
1957 Sugar Beets. 
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| Fertilizer used: 16-20-0, 200 pounds per acre applied October 10, 1957; 
Ammonium Nitrate, 400 pounds per acre applied 
November 143, 1957. 


Thinning: October 7, 8, & 9, 1957. 


eS 


ee 


Irrigations: Seven total. First irrigation September 26, 1957. 
- Culbivations: Three cultivations and four hand hoeings. 


' Insect control: Cucumber beetles were controlled by spraying with DDT 
| at the rate of 2 pounds per acre. Cabbage loopers were 
successfully controlled by spraying with DDT, 


_ Experimental design: Randomized block with 8 replications. Varieties 
planted in two-row plots with rows spaced 30 inches 
apart. Plots 46 feet long. 


' Disease problems: Curly top exposure was extremely light. Virus yellows 

; infection reached approximately 100% by harvest, but 
reduction in root weight was not considered to be high because of 

the late date at which the beets were infected. Virus yellows was 

not observed until March approximately two months prior to harvest. 
Experimental results in tests at Salinas, California, with virus 
yellows have shown that age of plant at time of infection has an 
important bearing on the amount of damage produced. The plants 
infected with virus yellows when young are more severely damaged 

from virus yellows when infected later in growth. The percent sucrose 
might have been lowered, however, by virus yellows even though’ infection 
came in late. 
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Variety Test, ce California 





















| Planted Sept. 19, 1957 
g Beriiestea plots of each variety) Harvested April 14-18, 1958. 



































Ba 
a Acre yield amas als 
Gross Appe ° Beet 
Description a sugar Beets Sucrose purity count 
Pounds . Tons Percent Percent Number 
(MS of NBL x NB3) x 663 10,485 31.2 Blige os 93.2 14g 
(MS of NBL x NB4) x 787 10,428 431.6 16.5%: 91.3 145 
(MS of NBL x NB3) x 7569: 10,140 30.0 16.9 92.4 *h 
MS of NBL x NBb 10,072 29.8 16.9 92.3 148 
585HO x 7615 9,937 29.4 16.9 93-5 155 
(MS of NBL x NB4)°x Bolt.sel. US 35 9,860 29.0 Lo 92.8 154. 
NB, CT sel. US 15 x US 22/3 9,81L 29.2 16.8 93.1 1Lh9 
(454:7H0 x 5512) x Bolt.sel. US 35 9,326 26.8 Me 92.9 13h 
(MS of NBL x NB3) x NB,CT sel.US 35 9,322 27.1 Li.28 93.2 ike 
Bolt. res. sel. US 75 9,139 27.2 16.8 914 Lh3 
(MS of NBS x ey x 787 9,025- 26.7 16.9 92.5 Uhh 
ero at 8,985 26.9 LOT 92.4 138 
h61HO x 7569mm 8,788 26.0 LO. 9e 91.2 ae 
US 56/2 8,650 25.0 17.3 91.9 130 
6507-3H2mn x Bolt.sel. US 45 7,946 23.1 17.2 92.5 1h9 
5515HOmm x ‘7569mm 7,466 20.4 18.3 93.0 149 
neral MEAN of ay eee een Ok a) ae a rane 
Mies LC CY, eee ie ees ae a 25 595.9 i 
8. EB. of MEAN peter Oe ula BUL.6 0.74 0.55. aprer 
Significant difference (19:1 Se ae > ou ee Oo See Tee LOO 
E. of MEAN es row 
% of MEAN 3.01 2.69 1.35 0.56 
(Odds 19:1 = 1.98 2x Standard Error of Saas 
vaeBy short-cut formula. 
VARIANCE TABLE 
Degrees | £- MEAN SQUARES 
Variation due to. of Tons Percent Percent 
freedom __ beets sucrose __ Ted Pe 
[z | Between varieties 15 69.91 aE “h.1e 
me Between replications 7 5.94 ° 1,81 Le 3t 
Remainder (rror) 105 4,32 0. dy 2.22 
Total 127 
“Calculated F value 16 .18** 3.11** 1.86% 
_* Exceeds the 5% point of significance : = 1777 
—— the 1% point of significance (F = 2.40 
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VARIETY TEST, SALINAS, CALIFORNIA, 1958 


Location: Spence Field of the U. S. Agricultural Research Station. 
Soil type: Sandy loam. 
Previous crops: Fallow,1957; Al falfa,1955-56; Fallow, 1954, 
Fertilizer used: 700 lbs. per acre (5-10-10) preplant broadcast. 
250 lbs. per acre ammonium sulfate March 3, 1958. 
275 lbs. per acre ammonium sulfate April 14, 1958. 
Planting date: December 14, 1957. 
Thinning date: January 30 to February 2, 1958. 
Harvest date: August 13-15, 1958. 
Irrigations: At 7-10 day intervals with sprinkler system. 
Experimental design: Randomized block with 5 replications. Varieties planted 
in two-row plots with rows spaced 28 inches apart. Plots 


50 feet long. 


Sugar analyses: From two 10-beet samples per plot by Spreckels Sugar Company. 
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VARIETY TEST, SALINAS, CALIFORNIA, 1958 


(5 replicated plots of each variety) Planted December 13, 1957 - 


; Harvested August 13-15, 1958 

_ Acre Yield Virus’ Beet 

Variety * _Deseription Sugar Beets _ Sucrose Yellows | Count 
Pounds Tons Percent Percent Number 

7615H2 585HO x 7615 13,083 Whe La. 74 2.9 154. 
663H2 MS of NB5 x NBL) x 663 12,733 44,28 Dies 5.8 148 
F57-86HL MS of NBL x NB4) x 586 957 40.30 14.84 5.4 150 
7OTHL (MS of NBL x NBY) x 787 11,922 41.46 14.38 8.6 156 
787H2 (M3 of NBS x NBG) x 787 11,601 42.08 13.80 mae i9 153 
7508HL (MS of NBL x NB4) x 7508 11,480 39.18 14.68 10.4 156 
7569H2 461HO x 7569 mm 11,361 38.38 14.80 7.8 152 
751L2H3 (MS of NBL x NB¥) x NB6 11,230 ho.68 . 13.82 Sada 158 
786H2 (MS of NBS x NBO) x 586 10,926 38.08 14.36 12.0 154 
7508H3 (MS of NBS x NBO) x 7508 10,920 39.20 13.94 14.8 146 
7508H4 6507-3H2 mm x 7508 10,694 37.58 14.2h 18.5 Bat, 
(87 Bolt. res. sel. 368 10,556 36.90 - 14.32 Lie 150 
368 US 75 10, 548 36.36 14.52 12.9 156 
‘786H3 6507-3H2 mm x 586 10,466 35 44 14.76 10.7 14 
767 Bolt. res. sel. 363 9,986 35.38 14.12 14.0 15 
459 US 56/2 9,896 53.48 14.76 12:1 155 
eneral MEAN of 
all varieties 










11,210 38.89 Vy. 10.0 150 


A 










S. E. of MEAN 





Significant Difference : | Per 
S. E. of MEAN | ] 100 
in % of MEAN OL 2.42 2.2 22.20 et 
- (Odds 19:1 = 2.00 x\/2 x Standard Error of MEAN) 
VARIANCE TABLE 

Degrees MEAN SQUARES 
Variation due to of Pounds Tons Percent Percent 

freedom sugar beets sucrose yellows 
‘Between varieties 15 4,071,825 46.16 0.64 87.04 
Between replications 4 153,808: 8.63 0.54 106.73 
Remainder (Error) 60 569,598 — Webs 0.59 2h .63 

Total M9 

Calculated F value 7 L5** 10.37%* 1.08(NS) 3.53"* 


** Exceeds the 1% point of significance (F = 2.36) 
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VARIETY TEST, DAVIS, CALIFORNIA, 1958. 


R. S. Loomis 


Location: Field D-2, Campbell Tract of the Agronomy Department, University 
of California, at Davis. 


Soil type: Yolo loam. 


Previous 
crops: 1957, fallow; 1956, soybeans; 1955-56, barley; 1955, soybeans; 
1954, flax. 


Fertilizer: May 17, 80 lbs. per acre ammonium nitrate sidedressed to the 
"low" nitrogen plots and 160 lbs. per acre to the high nitrogen 
plots. 


Planting 
date: Rene, . L950. 


Thinning date: May 20, 1958. 
Harvest date: October 21-22, 195%. 


Irrigations: April 21, May 8-9, May 26, June 18, July 3-4, July 11, July 21, 
and subsequently at two—week intervals 


Cultivations: May 5 and June 13; weeded on July 8 and about August 15. 


Insect control: Leaf miner: 12 oz/acre of Dieldrin applied June 13-1}. 
Army worm: 4 lbs./acre of DDT applied July 5. 


Diseases: Virus yellows appeared after August 1 and the severity of symptoms 
increased up to harvest. 


Experimental Randomized block with 16 replications. Varieties planted in 
design: double-row beds with 40-inch centers.. Plots 60 feet long. 
Fifty feet of each row harvested. 


Sugar analysis: From two samples per plot by Spreckels Sugar Company, 
Woodland, California. 


Remarks: No difference was found between the high and low nitrogen series, 
and they were combined for analysis. One replication was excluded 
from the analysis because of a missing plot weight. Results 
analyzed by U. S. Department of Agriculture Research Station, 
Salinas, California. 
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VARIETY TEST, DAVIS, CALIFORNIA, 1958. 


(15 replicated plots of each variety) By Univ. of Calif. at Davis 
site |) SC”™”™”™C~C””™~C!”~ Acre Yield.) ) ~~”! «CRervest 
oo 1 mee F. 2 Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
78741 (MS of NBL x NBL) x 787 4920 ah. 10.2 131 
75@9H2 461HO x 7569 mm hh6S 21.1 10.6 126 
75693 (MS of NBlL x NB4) x 7569 mm 4339 20.9 Ogee 135 
663HL (MS of NBL x NB3) x 66% 435% 20.8 10.4 123 
468 US 75 4020 20.1 10.0 133 


General MEAN of 


all varieties PN es a ALAS 21.4 10. Beets 
S. Bb. of MAN a 10247 0.45 6.114 per 


Bigmificant Difference (19:1)  —=—si‘(‘iété;CS 1.23 0.32_ 100! 
S. E. of MEAN - of row 


in % of MEAN: Ze 4k 2.03 1.10 


Odds 19:1 = 2\V/2 x Standard Error of MEAN. 
1/ py short cut formula. 


VARIANCE TABLE 





Degrees MEAN SQUARES 
Variation due to of Tons Percent 
Freedom Beets Sucrose 
Between varieties 4 a1 .L7 0.78 
Between replicates 14. 4,22 0.72 
Remainder (Error) 56 2.82 0.19 
Total 74 
Calculated F value 15.18%* 02% 


**Exceeds the 1% point of significance (F = 3.68) 
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GIR Variety Test 1958 Alvarado, Calif. 
Coop: F. A. Wilcox Co. 


No. 
Tons Beets 

Gross % Per % 100! 
F56-66H2 (NBL x NB2) x C366 6655 9),,02 21.648 15.37 236 
0663H1 _ (NBL x NB3) x C663 6599 93.63 21.880 15.08 265 
F57-86H1 (NBL x NB) x 6586 6,73 93.58 22621) 1.57 .250 
F57-63 L 731 C663 6187 92.62 21.364 1.48 2h6 
US 75 L 7252 6006 93.78 20.553 W661, 276 
F57-79 L 7250 5996 93.68 20.689 Wiel OTT 
us 56/2 L 730 S7U5 93448 18.937 15017 266 
¥56-66H3 (NB1 x NB3) x 6366 51:80 9.10 18.073 15.16 2h7 
Gen Mean 6374 / 93.76 eli hi2 1.81 255 
SE mean 232 035 673 028 
LSD (5%) 61:9 299 1.883 NS 
Sim/Gen mean (4%) 3.65 38 3.14 1.87 

VARIANCE TABLE 

Variation Mean Squares 
Due To od sjons Fer Acre Pil. dere Percent Sucrose 
Rep 8 Ole, TOL: 3.80 1.607 
Error 120 075 Vea 9 
Total 143 71139 elle 0765 


Cale, F ee ee? |: 6.163 20 22st 1,28 NS 
4% Exceeds 1% point 2.19 
A/ Short Cut Formula 


Design: 1 x 4 Triple Lattice (Randomized Block Analysis) 
Plots : 2 rows (28") x 53! planted; 2 rows x 50! harvested 
Pjanted: 1-23-58 Harvested: 9-20-58 


Results extracted from a test of 16 varieties 


BEET SEED BREEDING DEPARTMENT * HOLLY SUGAR CORPORATION 
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Variety Test 1958 Tracy, Calif, 
Coop: John Paulson 


Tons No. 





Gross % Per % Beets 
eo Sugar TP. Acre Sucrose L00'Row_ 

Ch61HO x C7569 mm 8167 89.98 25.4780 15.8h 159 
(NBIMS x NB) x C767 8002. 89.92 272256 1.68 172 
L 513 7985 89.80 26.996 11.79 16), 
(NBIMS x es x C787 7878 90.30 27 «393 U,.38 166 
(NBIMS x NBL) x C586 7786 90.12 26.232 Uy .8h 167 
(NBIMS x NB3) x C663 778k, 90.5h 25.792 15.09 173 
L 731 ©6663 7735 89,63 27e¢Oh 1.30 159 
(NBIMS x NB3) x 7569 mm 7563 90645 - 236561 16.05 151 
(NBIMS x NB2) x C366 76,0 89.8) 2).22h 15677 - 156 
L 7252 (c768 ) 75))1 89.5 25,255 1h.93 169 
L 7250 ThL3 90.-bh 20992 1.89 177 
NB Sel’ US 75 7hOl, 89.69 25.691 Vy .1 166 
L 05 7261 90.2h; 234036 15.76 weatt 
(NBIMS x NB3) x C366 7203 91.20 22 636 15.91 161 

C7508H1 (NBIMS x NB) x 7508 7031 90.0) 23.656 1.86 170 

us 56/2 L 73,0 6861 89.51 22.391 15.32 172 

Gen Mean 7650, 7 90612 250273 89-15-15 165 

Sim 186= 155 li99 eed 

ISD (5%) 516 NS 1.386 059 

SEm/Gen Mean 2.112 li6 1.97 1h 

VARIANCE TABLE 
Baoorce of | Mean pert | 
Variation DF Tons Per Acre © T.JP. Percent Sucrose 
ariety i & 17-109 2212 é 
Rep 8 76,288 85.613 8.821 
Error 328 24239 1.57 «410 


S Calc. F 7 Olysne 1.37 NS 6.5) 346 


Exceeds 1% Point 1.64 
Short Cut Formula 





Design: 6x7 Triple Rectangular Lattice (Randomized Block Analysis ) 
Plot Size: 2 rows (30") x 53! Planted; 2 rows x 50! Harvested 
Planted: May 2), 1958 Harvested: October 29, 1958 


Results extracted from a test of 2 varieties 


BEET SEED BREEDING DEPARTMENT %* HOLLY SUGAR CORPORATION 
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Variety Test ~ NB-CTR 1958 Ryer Island, Calif. 
Coop: dJongeneel & Hechtman 


No. 
Tons Beets 
Gross % Per % 100" 
Variety Source ere 7 * Ppugar TeJePo Acre Sucrose Row 
-663H1 (NBIMS x NB3) x C663 80,0 92.2) 252109 16.01 151 
US 75 L 7252 ) 8025 91.93 24.677 16.26 165 
F57~63 L 7341 7901 91.52 2.816 15.92 139 
US 56/2 L 7340 7390 92.19 22.75) . 16.2) 157 
F57-79 L 7250 7042 92021 21.559 16,33 149 
Mean of Test 78h by 91.92 24.570 15.97 155 
SE mean 2h7= 052 °706° 220 
ISD (5%) 699 NS 2.002 258 
SEm/Gen Mean (%) Jel 057 2.88 1427 
VARIANCE TABLE 
Variation 
Due To DF Tons Beets © Tedebs % Sucrose 
Variety 8 32.878 1.180 896 
Rep 8 16.986 3-5uh 0555 
Column 8 9.551 20533 803 
Error 56 el9L 2 12 Pare. 
Total 80 9.085 21) 085 


Calc. F 7 6 323% 9 NS | 2 olj2x 


* Exceeds 5% point 2.11 
%% Exceeds 1% point 2.85 
A/ Short Cut Formula 


- Design: 9 x 9 Latin Square 

Plot Size: 2 rows (22") x 53! planted; 2 rows x 50! harvested 
Planted: March 10, 1958 Harvested: September 15, 1958 

2 15-20 beet samples per plot for sucrose and purity determination 


Results extracted from a test of 9 varieties 


BEET SEED BREEDING DEPARTMENT * HOLLY SUGAR CORPORATION 
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Variety Test 1958 Tulare, Calif, 
_ NB-CTR Fall Planted Coop: ‘Ed Irwin 
Tons 
Gross % Per % No. Beets 
_ Variety Source Sugar TedeFP. Acre Sucrose 100' Row 
— C7508H1 (NBIMS x NB) x C7508 81,85 88.79 31.612 13.2 202 
F56-86H1 (NBIMS x NB) x C586 81,22 87.62 32.32 . 13.02 oLT 
C787H1 (NBIMS x NB) x C787 8377 8735 35 ly 36 11.82 205 
0663H2 (ChSu7HO x NBL) x C663 8116 87.76 31.07 12.92 220 
C7569H2 (Ch61HO x 7569mm ) 7963 87633 29.980 13.28 ak 
C787H2 (chSu7HO x 5512) x 0787 = 7903 8.91 33.888 11.66 20) 
FS7-79 L 7356 0379 6909 876443 26.81 12,87 196 
US 75 L 7252 ch68 672 86,66 284236 11.6 183 
US 75 L 7317 ©6368 6362 85.91 26.33) 12.08 190 
C787 NB US°75 5638) 87.26 23.922 11.88 188 
Gen Mean ThTh 87.39 30.019 92551 201 
SE mean Th hy 1.0) 1.618 057 
LSD (5%) 15))8 NS e759 NS 
SE mean/Gen Mean 7.0) 1.19 5.39 53 


VARIANCE TABLE 


Source of Mean Squares 


Reps 2 5.253 16.350 5.60) 
Var (Ignor. Block) 15 35 59 5.265 1.061 
Error 30 W.035 3.872 786 
Error (Intra Block) oy 4.133 267h8 hSO 

~ Block (Elim Var) 9 37.140 6.97 1.570 
Var (Elim, Block) 15 3567hh 3.529 865 
Total hi? 20.528 848 1.079 
Calc. F 8 653+ 1.26 NS 1.92 NS 


#45 Ixceeds 1% Point 3.03 


BF Short Cut Formula 


Design: 1) x ) Triple Lattice 3 replications | 
Plot Size: 2 rows (30") x 5! Planted; 2 rows x 50! Harvestad 
Planted: October 17, 1957 Harvested: : 


Results extracted from a test of 16 varieties 


Remarks: Only three of nine reps harvested. Results therefor not too reliable. All 
or portions of other reps lost to rot or from drouth in sand spots. 


BEET SEED BREEDING DEPARTMENT * HOLLY SUGAR CORPORATION 
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Variety Tect 1958 Tulare, Calif. 
OTR-Spring Planted Coop: Lester Travis 
Tons No. 
Gross % Per % Beets 
Variety Source Sugar TedP. Acre Sucrose 100 'Row 
US 22/3 L513 5897 84.82 27 Oh 10.76 17k 
¥57-86H1 (NBIMS x WB) x C586 S81 86.78 25.4756 11.3) 183 
F57-63 L 732 5753 85.72 26.391 10.90 177 
0663H1 (NBIMS x NB3) x C663 5730 88. 38 25.812 11.10 188 
C7569H2 Ch61HO x C7569 5355 86.88 224866 aLikwy al 192 
F56-66H2 (NBL x NB2) x 0366 5230 85.9) 21.902 11.9) 160 
C7569H3 (NBIMS x NB3) x C7569 1972 87.67 21.375 11.63 199 
US 35/2 L )05 1899 85.76 20,866 9 41.7h 183 
C787H2 (NBSMS x NBG) x C787 h8h5 8.96 22.812 10.62 193 
US 56/2 L 730 L517 86,00 20, 385 11.08 175 
C7508H). (NBIMS x NB) x C7508 bi2 85.88 21.752 Lovee 197 
C787H1 (NBIMS x NB) x C787 365 86,08 19505 11.19 182 
US 75 e252 22h 8),.06 19.961 10.58 71 
F57-79 L 7250 217 Ble 6 20.35) 10.36 168 
C787 NB US 75 3199 85.12 19 61 9276 186 
Gen Mean 516 i 86,33 232022 D1 185 
SE mean 6194 1.68 2.675 3h 
LSD (5%) 1777 NS NS 1.10 
SEm/Gen Mean (%) 12.03 1.68 eeu 3.8 


VARIANCE TABLE 


Mean Squares 


Source of 

Variation DF Tons Beets # Thin Juice Purity ~ Sucrose 
Rep 2 56.696 22695 Oy 
Var (Ignor. Block) 2h 35.314 70937 1.160 
Error h8 254760 6.255 oh6, 
Error (Intra Block) 36 18.637 6.02 009 
Blocks (Elim. Var ) 12 73127 6.896 -630 
Var (Elim. Blocks) 2) 19,120 7 ol05 eS 1 
Total Th 29.69) 6.705 708 
Calc. F 1.06 NS 1.23 NS 2 O23Ht 
345. Exceeds 1% point 2.0 


A/ Short cut formula 

Design: 5 x 5 Triple Lattice - 9 reps. , 

Plot Size: 2 rows (30") x 53! planted; 2 rows x 50! EAS ted 
Planted: March 5, 1958 (Rain 3- 6-58 ) Harvested October 2h, 1958 


Remarks: Only three of nine reps harvested. Results therefor not too reliable. All 
or portions of other reps lost to rot or from drouth in sand spots, 


Results extracted from a test of 25 varieties 


BEET SEED BREEDING DEPARTMENT %* HOLLY SUGAR CORPORATION 
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Results with U. S. Varieties Included in Spreckels Sugar Company 
Tests in the San Joaquin Valley District. 


(Data furnished by Spreckels Sugar Co.) 


Arvin test - Planted February 21, 1958. Harvested November 12, 1958. 





Acre Yield — Beet 

Variety Sugar Beets Sucrose Count 
' Pounds Zions _ Percent Number 

663H1 5,094 25.59 10.15 160 
US 75 4132 19.81 10.46 168 
General Mean 135 Eoarelics 10.20 167 | 
S. B Of Mean 0.15 feo 0.225 
Big. aiff. .(19:1) Ns 3.60 NS Beets 
S. E. of Mean per 100' 
in % of Mean 6 .88 5 02 2.21 of row 


Leaf spot was a factor in the Arvin test. 


gated and severe defoliation occurred. 


The field was sprinkle irri- 


Newman test - Planted April 23, 1953. Harvested October 14, 1958. 

Acre Yield | , Beet 
Variety Sugar Beets Sucrose Count 

Pounds Tons Percent Number 
/ 

663HL 4 770 14.56 16537 ery 
US 22/3 4,704 14.23 16.68 126 
US 75 4 ,2ho 13.12 16.18 127 





S. HE. of Mean 


in % of Mean 5.18 9.40 2.92 


NS 


General Mean. 4,670 1736 16:7] sae oicecrs 
S. E. of Mean’ O.12) 45 0.49 Beets 


per 100! 
of row 
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VARIETY TEST, SALINAS, CALIFORNIA, 1958. 
By Union Sugar Division 
Location: C. C. Salmina Ranch, Salinas, California. 
Soil type: Adobe clay. 


Previous crops: Lettuce, 1957; barley-vetch, green manure, and lettuce, 
1956; celery, 1955; sugar beets, 1954. 


Fertilizer used: Preplant none. 
500 lbs. per acre ammonium sulfate, May 20, 1958. 


Planting date: March 6, 1957. 
Thinning date: April 25, 1958. 
Harvest date: October 7, 1958. 
Trrigations: Two, the second on July 14, 1958. 


Diseases and insects: Virus yellows averaged 26 percent in the test plot. 
Insect damage was not a factor in this test. 


Experimental design: Randomized block with eight replications and randomized. 
block with four replications. Varieties planted on 
double-row: beds with 40-inch centers. Plots 60 feet 
long. 


Remarks: Seed was furnished, .test designed, and results analyzed by 
U. S. Department of Agriculture Research Station, Se 
California. 
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VARIETY TEST, SALINAS, CALIFORNIA, 1958 





Significant Difference (19:1) 





_ * Exceeds the 5% point of significance (F = 1 
_ #*Exceeds, the 1% point of significance (F = 2.48 











(8 replicated plots of each variety) By Union Sugar Division 
: PS a en rane 2 
_ Thin 
Variety Description Acre Yield juice Virus Harvest 
4 Sugar____—s—s—séBeets Sucrose purity yellows Count 
: Pounds Tons Percent Percent Percent Number 
ee 585HO x 7615 . 11,606 34.2 16.4 90.0 19.8 148 
— 663H2 MS of NB5 x NBL x 663 10,891 34.0 LOen 90.1 26.3 153; 
F57-86H1 (MS of NBL x NB¥) x 586 10,857 32.7 16.6 89.8 23.1 151. 
78 7HL MS of NBL x NB) x 787 10,625 ah.2 15.6 89.4 21.3 148 
581H2 MS of NBL x NB2) x 581 =10, 308 31.8 16.2 89.7 21.6 La 
1512H3 MS of NBL x NB4) x 7512 1oO,2k9 44.0 15.6 89.8 15.0 rhs 
7508H1 (MS of NBL x NB4) x 7508 10,228 S151 16.4 89.3 26.0 150 
-'7569H2 461HO x 7569 10,120 31.2 16.2 89.3 34.7 Lig 
“787H2 (MS of NBS x NBO) x 787 9,960 31.3 16.0 90.0 30.7 151 
187 Bolt. res. sel. US 75 9,794 41.3 15.7 89.6 33.1 ho 
e US 75 9,625 40.7 15.7: 89.1 30.4 145 
459 us 56/2 9,070 28.4 16.0 89.4 33.6 1ho 
General MEAN of aan en eee 
all varieties R02 10 ee ges 16.0 89.6 | 20-6 Beets 
 §. E. of MEAN 231.7 1.20 2 0. 2.40 per 


Sn Yaa TESS 
be | De QO. NS : 100! 


Se ae aa ec 





S. E. of MEAN of row 
in % of MEAN ae eek 3.76 1.32 1.06 9.12 
Odds 19:1 = 1.99 2 x Standard Error of Mean. 
VARIANCE TABLE 
ne rere ee et ee ee ace etna ereneen niente 
2 _ Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent Percent Percent vi- 
{ Freedom Suger Beets Sucrose. Purity rus yellows 
Between varieties — ih 4,522,890 23.66 1.00 0.89 315.41 
Between replications t 1,945,540 38.95 eld 9.68 121.27 
Remainder (Error) 17 429, 332 11.61 0.36 > 0.92 4s .98 
[nnn nnn nnn dL Ea EER 
y Total 95 
Calculated F value 8.21% 2.0% 2.82* NS 6. B6%* 
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VARIETY TEST, SALINAS, CALIFORNIA, 1958 


(4 replicated plots of each variety) By Union Sugar Division 








Thin 
Variety Description Acre Yield juice Virus Harvest 
Sugar Beets Sucrose purity Yellows Count 
Pounds Tons Percent Percent Percent Number 
F57-554HL MS of NB1 x NBY 12,699 49.9 15.9 88.7 9.3 41 
663H1 oe of NBL x NB4) x 66% 11,024 35.8 15.4 88.5 12.0 133 
7508H3 MS of NB6 x NBS) x 7508 10,745 43.7 16,0 ~" 88.5 22.1 143 
468 US 75 10,159 34.3 14.8 87.5 22.1 131 
786H2 (MS of NB6 x NBS)x 586 10,118 41.6 16.0 88.8 20.5 133 
7508H4 6507-3H2 x 7508 10 ,O45 31.6 15.9 87.0 26.2 129 
167 Bolt. res. sel. US 75 9 833 33.0 15.0 88.3 - 26.0 132 
58101 . (MS of NBL x NB3) x 581 9,40} 29.6 15.9 88.5 18.4 120 
754 7HL ~ 5512HO x 7547 9, 22h 29.4 ORT 87.8 25.1 127 
786H3 6507-3H2 x 586 8,948 28.3 15.8 88.0 ~~ 28.1 132 
7508H2 6504-15HO x 7508 8,675 27.5 15.8 87.4 30.2 110 
1569HO 5515HO x 7569rmn Oyo aL 25.5 aie pyle 87.7 16.9 121 


General MEAN of 


all varieties Pe PP e5 Oo SAAT. Oy 88.1 21.4 Beets 
S. E. of MBAN 355 02 LB 0490 0.30. 3.46 ~—per 
-O 0.06 1.0 








Ne ee, i 
Significant Difference (19:1) 1. ,O2k 100' 
S. E. of MEAN of row 
in % of MEAN 5.57 eo 1.89 0.4 16.2 


Odds 19:1 = 2.039 x VV 2 x Standard Error of MEAN. 


VARTANCE TABLE 


—— 








Degrees MEAN SQUARES 

Variation due to of Gross Tons Percent Percent Percent 
‘ Freedom Sugar _Beets Sucrose’ Purity virus yellows 
Between varieties 1 5,416,101 63.14 1.02 1,29 162.62 
Between replications 4 1,200 , 316 7.86 2.36 1.54 145.07 

ne . 
Remainder (Error) ae 504,732 12.27 0.35 0.57 47.94 

1/ | 
Total 4S 1O.73** 5 L ORK 2.88%* 2.26% 50 3O** 


* Exceeds the 5% point of significance (F = 2.11) 
**Exceeds the 1% point of significance (F = 2.88) 


Yoo degrees of freedom subtracted for missing plot calculations. 
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VARIETY TEST, KING CITY, CALIFORNIA, 1958 
By Union Sugar Division 

Grower: A, 8. Duarte. | 

Location: King City, California. 

Soil type: Salinas clay. 

Previous crops: Lettuce 1957; lettuce 1956; carrots 1955. 

Fertilizer used: 400 lbs. 12:15:0 preplant. 

4OO lbs. ammonium sulfate. 
350 lbs. ammonium sulfate. 

Planting date: March 3, 1958. 

“Thinning date: April 24, 1958. 

Harvest date: October 27, 1958. 

Irrigations: Six. : 

Diseases and insects: Heavy infestations of nematode caused rather severe 
: damage in some plots of the test. Virus yellows infection 
fairly heavy throughout test plot. 

Experimental design: Randomized block with eight replications and randomized block 
with four replications. Varieties planted on double-row 
beds with 40-inch centers. Plots. 60 feet long. 

Sugar analysis: From two ten~beet samples by Union Sugar, Betteravia, California. 


Remarks: Seed was furnished, test designed, and results analyzed by U. S. 
Department of Agriculture Research Station, Salinas, California. 
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3 i 
2 VARIETY TEST, KING CITY, CALIFORNIA, 1958. 
_ | a 
(8 replicated plots of each variety) By Union Sugar Division 
= Acre Yield farvest 
Variety Description Sugar Beets Sucrose Count 
Zz Pounds Tons - Percent Number 
=. ‘ 
187HL MS of NBL x NB4) x 787 7969 26.6 15.0 re 
663HL © (MS of NBL x NB3) x 663 7806 25.2 reba E52 
663H2 MS of NBS x NBL) x 66% TH64, 23.9 15.7 158 
—1569H3 MS of NBL x NB3) x 7569mm 7482 23.7 15.6 147 
7508HL (MS of NBL x NBY) x 7508 oD 23.0 16.0 147 
F57-86HL (MS of NBl x NB4) x 586 7302 23.7 15.4 159 
 187H2 ie of NB5 x NBG) x 787 7164. 25.1 14.3 Ls 
 F56-66H2 (MS of NBL x NB2) x 366 7113 22.3 15.9 Lay 
786H5 (MS of NBL x NB4) x 586 6803 22,4 15.2 153. 
459 US 56/2 6629 P14 15.5 125 
368 ' US 75 6540 21.9 14.9 150 
rol Bolt. res. sel. 368 6455 22.3 14.5 151 


General MEAN of 

all varieties 7165 23.5 ee Beets 

S. E. of MEAN 205.544 O77 0. per 
é O 100! 


© ° ° 
$. E. of MEAN in row 
of MEAN 3.98 28 5.82 





‘(Odds 19:1 = 1.990\/2 x Standard Error of MEAN) 
VARIANCE TABLE 


Degrees MEAN S§ QUARES 


- Variation due to of Gross = =) fons)——“‘<i‘é;SéPeclents 
ie freedom Sugar Beets Sucrose 
_ Between varieties 11 1,863, 450.42 19.08 2.25, 
"Between replicates ° a 3 6, 788,112.52 78.46 0.68 
Bienainder (Error) TH 651, 342.87 4.69 0.79 
Total 99 . 
| Calculated F value 2.86%" 4 .O6%* 2. 83%* 


| ¥*EXxceeds the 1% point of significance (F=2.48) 
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VARIETY TEST, KING CITY, CALIFORNIA, 1958. 








(4 replicated plots of each variety) By Union Sugar Division 
Acre Yield Harvest 
Variety Description Sugar Beets Sucrose Count 
Pounds Tons Percent Number 
F57-554HL #§ MS of NBL x NBY T64y4 2h..8 15.4 123 
71569H2 461HO x 7569 6502 20.2 16.1 137 
786H3 6507-3H2 x 586 6336 19.2 . 16.5 153 
7508H3 (MS of NB5 x NBG) x 7508 598% 20.2 to 122 
368 US 75 5954 20.3 Le 1Lh6 
786H2 (MS of NBS x NBO) x 586 5452 18.1 15.0 Lhg 
General MEAN of a 
all varieties 6308 20.4 15.4 Beets 
S. E. of MEAN 289.42 0.81 0.39 per 
Significant difference (19:1) 872.09 2. 1.19 100! 
S. E. of MEAN of row 
in % of MEAN KAS .92 2.56 


Odds 19:1 = 2.131 x\/2.. x Standard Error of MEAN 


VARIANCE TABLE 





Degrees : 

Variation due to of MEAN SQUARES 
freedom Gross Tons Percent 
Sugar Beets Sucrose 
Between varieties 5 2,255,579. 20.58 2.23 
Between replications 3 3,067,585. 17.83 : 2.57 
Remainder (Error) 15 335,062. 2.64 0.62 

Total 25 


Calculated F value 6.73%* 7.5% 3.59% 
*Exceeds the 5% point of significance (F = 2.90) 


**Exceeds the 14 point of significance (F = 4.56) 


” 











7 





me: nd 
‘ 
q 
gavin irks 
dbs : <9 
5 — 
} ‘ 
’ >  &. 
7 
~ —— : 0 
4 
Qs 
, « . -— 4 
a Ee 
; - . 
AF 
awe Pauls. . yy yuna eee k 
> pe aks ae 
; d ‘ "wy Pas 
’ - vr Ss © 
i 
he — a oi — 
i 
. ‘ Pe pe ¢ Le 
. . ee * . irae 
pre 
of 
~* - 
ai weg 
a iin an 


caw Eig he Be he peee ™: a 


~ 136 « 


VARIETY TEST, SAN ARDO, CALIFORNIA, 1958 
By Union Sugar Division 

Growers: Salaberry and Gudici. 

Location: San Ardo, California. 

Soil type: Docas clay loam. 

Previous crops: Beans 1957; onions 1956; sugar beets 1955. 

Fertilizer used: Preplant none. 

Sidedress 400 lbs. per acre 16-20-0, 
4OO Lbs. per acre ammonium sulfate. 

Planting date: March 10, 1958. 

Thinning date: April 27, 1958. 

Harvest date: October  aeLoO 

Irrigations: Six. 

' Diseases and insects: An infection of crown. rot injured plants and reduced 
stand in a few plots of the test. Some damage also 
occurred from a heavy infestation of mites in August 
and September. Virus yellows infection fairly heavy 
from midseason on. 

Experimental design: Randomized block with eight replications and randomized 

block with four replications. Varieties planted on double- 
row beds with 40-inch centers. Plots 60 feet long. 


Sugar analysis: From two ten-beet samples per plot by Union Sugar, Betteravia, 
California. . 


Remarks: Seed was furnished, test designed, and results analyzed by U. S. 
Department of Agriculture Research Station, Salinas, California. 
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VARIETY TEST, SAN ARDO, CALIFORNIA, 1958 

















(8 replicated plots of each variety) By Union Sugar Division 
GROWERS: Salaberry & Guidici. 
Thin 
Variety Description Acre Yield Juice Harvest 
een, Sugar Beets Sucrose Purity Count 
Pounds Tons Percent Percent Number 
-787HL (MS of NBL x NB4) x 787 8,607 219 15.5 87.8 167 
_F57-86H1 (MS of NBL x NBL) x 586 8,477 27.0 15.8 87.3 167 
7156983 (MS of NBL x NB3) x 7569mm 8,146 25.6 15.9 88.25." 178 
f 
F56-66H2 (MS of NBL x NB2) x 366 8,080 23.9 16.8. 88.8 166 
663H2 (MS of NBS x NBL) x 663 8 ,ok9 25.8 Se. 87.9 168 
664H1 (MS of NBL x NB4) x 66% 8,020 26.3 15.3 87.9 166 
75081. (MS of NBL x NB4) x 7508 75903 25.0 16.0 88.1 163 
787H2 (MS of NBS x NBG) x 787 7,901 25.8 15.4 88,2 165 
786H5 ' (MS of NBL x NB3) x 586 7,452 (23.2 16nd 88.5 165 
459 US 56/2 . Aah. 23.1 15.9 88.2 162 
787 Bolt. res. sel. 468 7,300 23.9 15.3 87.2 162 
368 US 75 6,861 22.6 15.2 86.7 161 
General MEAN of | 
all varieties 7,044 25.0 Load 87. Beets 
S. E. of MEAN Bot Be 0.78 0.41 Ess per 
Significant Difference (19:1) 642.22 2021 QO. N.S. 100' 
in % of MEAN 2.91. 3.12 1.97 6.86 
Odds 19:1 = 1.990 \/2 x Standard Error of MEAN 
VARIANCE TABLE 
Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent Percent 
Freedom Sugar Beets Sucrose edit 
Between varieties il 2,101,772.69 22.21 1.50 2.73 
_ Between replicates it 1,612,174.59 16.94 14.93 17.71 
Remainder (Error) — TK 416,686.52 4.9L 0.78 2.91 | 
. Total 95 
Calculated F value 5 Ox 4 Sane 1.92 0.94(NS) 


*Exceeds the 5% point of significance (F = 1.91) 
**Exceeds the 1% point of significance (F = 2.48) 
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VARIETY TEST, SAN ARDO, CALIFORNIA, 1958. 


(4 replicated plots of each variety) 








nena nage oem 





By Union Sugar Division 








#* Exceeds the 1% point of significance (F 


_Acre Yield T. J. Harvest 
Variety Description Sugar Beets Sucrose Purity » Count 
i Pounds ‘Tons Percent | Percent Number 
F57-554H. (MS of NBL x NB4) 9,709 29.0 16.8 89.8 182 
1569H2 461HO x 7569 mm | 8,024 22.4 18.0 88.4 162 
7508H3 (MS of NBS x NB6) x 7508 7,851 23.1 TEL 90.5 168 
7863 6507-3H2 x 586 — 7,389 20.8 1730 89.5 166 
786H2 (MS of NBS x NB6) x 586 7,376 21.5 172 88.8 169 
368 US 75 6,798 20.7 16.5 89.3 151 
General MEAN of a ia. aia, 
all varieties oe tee 7050. «22 17.2 89.4 Beets 
5. E, of MEAN Wares ee 1 309 1.03 sae 0.90 per 
Significant difference Ris Sarin i Se LL eek Q.69 N.S. 100! 
5. E. of MEAN of row 
in h of MEAN OY a 4.70 4.52 1.72 0.89 
Odds 19:1 = 2.13 \/2 x Standard Error of MEAN. 
VARIANCE TABLE 
Degrees MEAN SQUARES 
Variation due to of Gross Tons Percent Percent 
Freedom Sugar Beets Sucrose lieu cmt 
Between varieties 5 4,022,951 38.94 1.24 2.09 
Between replicates 4 1,069,771 27.66 5.43 4.19 
Remainder (Error) 15 545,889 4.28 0.35 2.54 
Total 23 
Calculated F value T-37#* 9.10% = 35.54% 0.83(NS) 
* Exceeds the 5% point of significance (F = ae 
= 4.5 
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VARIETY TEST, BETTERAVIA, CALIFORNIA, 1958. 


Location: Pizzoni Ranch, Guadalupe, California. 
Soil type: Yolo Sandy Loam. 
Previous crops: Beans, 1955, 1956 and 1957. 


Fertilizer used: 600 lbs. ammonium sulfate per acre prior to thinning. 
600 lbs. ammonium sulfate per acre in May. 


Planting date: January 24, 1958. 

Thinning date: March 13, 1958. 

Harvest date: October 27-28, 1958. 

Irrigations: Five, beginning in June through late August. 

Diseases and insects: Downy mildew infection fairly heavy early in season. 
Stand reduction and plant injury severe in hybrids 
which included NB4 in the parentage. Some virus 
yellows infection also occurred this year. Insects 
were not a factor in this test. 

Experimental design: Randomized block with five replications. Varieties 

planted on double-row beds with 40-inch centers. Plots 
60 feet long. 


Sugar analysis: From two ten-beet samples per plot by Union poe naa aa 
California. 


Remarks: Seed was furnished, test designed, and results analyzed by U. S. 
Department of Agriculture Research Station, Salinas, California. 
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VARIETY TEST, BETTERAVIA, CALIFORNIA, 1958 ; 


. (5 replicated plots of each variety) By Union Sugar Division 


Acre Yield Harvest 
Variety / Description Sugar Beets Sucrose , Count 
: Pounds Tons Percent Number 
8 7HL ie of NBL x cal x 787 8702 32.5 | 13.3 153 
663H2 ~ (MS of NBS x NBL) x 664 8699 - | 52.8 13.2 156 
— 7508H1 ie of NBL x NB4) x 7508 8218 30.2 13.46 158 
— 581H2 MS of NBL x NB2) x 581 8097 28.8 14.0 142 
_ 787He (MS of NBS x a x: (97 7885 29.7 13.2 137 
F57-86HL (MS of NBL x NB4) x 586 7839 31.0 12.7 147 
187 Bolt. res. sel. 368 7510 28.7 | 13.1 138 
 1569H2 461HO x 7569 mm 7294 28.17 - 12.7 139 
— 459 US 56/2 6997 25~5 13.7 oe LASS 
— 663H1 (MS of NBL x NB3) x 663 6912 27.5 | 12:6 137 
— 368 US. 75 6836 26.2 13.0 153 
581HL (MS of NBL x NB3) x 581 bio9 23.6 12.2 130 


General MEAN of 
all varieties 7565 28.8 | Sa Beets 
S. BE. of MEAN 2.62 L.25 0.40 per 


Significant difference 1232.10 : EL: 100! 





ees COL MEAN of row 
in % of MEAN - 5.72 433 3.05 


Odds 19:1*='2.0L4 x\/2 x Standard Error of MEAN 


VARIANCE TABLE 


} Degrees of MEAN SQUARES 
‘Variation due to freedom Gross Tons Percent 
sugar Beets . Sucrose 
Between varieties » Lesa! 4,619,050.78 38.31 145 
Between replicates mn 3,947,959.36. 51.64 »29 
Remainder (Error) yy 935,796.34 7-17 80 
Total. 29 
Calculated F value 5.87** axe N. S. 


** Exceeds the 1% point of significance (F = 2.68) 
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Effect of Gibberellic Acid on Bolting 


I. 0. Skoyen 


Introduction 


Experiments were continued in 1958 to evaluate the effectiveness 
of gibberellic acid in stimulating bolting of the sugar beet. Tests 
were made in September and November field plantings with four bolting 
resistant inbreds and with F, hybrids involving these inbreds. A 
test was also conducted in the greenhouse and coldroom with two bolt- 
ing resistant inbreds, to determine the effectiveness of gibberellic 
acid in reducing thermal-induction requirements under controlled | 
conditions. 


Materials and Procedures 


Tests made in a September 17, 1957 planting were divided into an 
early series of applications of gibberellic acid started on January 21, 
1958, and a late series started on March 7, 1958. One, three, and five 
applications of gibberellic acid were applied in each series at concen- 
trations of 1000 and 2000 ppm. Four bolting-resistant inbreds and 
their F, hybrids were included in the tests. The plots each contained 
six to Seven equally spaced plants and were not replicated. 


The tests made in a November 15, 1957 planting included two, 
three, five,and six applications of a 1500 ppm gibberellic acid 
solution applied at intervals of a week to ten days for the first 
two applications and at two-week intervals for the remaining applica- 
tions. Applications were started on February 20, 1958,in this test. 


Tests were made with four inbreds and one Fy hybrid. The plots 
were four feet long and were replicated two times. 


For the controlled experiment conducted in the greenhouse and 

' coldroom, plants of the 5502 and 7512 inbreds were grown in a soil 
culture in aluminum bands in the greenhouse until they were six weeks 
old. They were then given continuous coldroom treatments of five, 
eight, and eleven weeks at a temperature of 42° F. Continuous 
fluorescent and incandescent lighting was provided during the period 
the plants were in the coldroom. Planting dates for the plants used 

in these tests were staggered in a manner permitting each of the cold 
room treatments to be completed at approximately the same time. Plants 
given five and eleven weeks cold treatment were transferred to an un- 
heated greenhouse on March 18, 1958; and those given eight weeks, on 
March 24, 1958. Gibberellic acid treatment was started on March 21 
and March 26, respectively, using concentrations of 1000 and 3000 ppm. 
The number of applications ranged from one to four. The interval 
between applications was one to two weeks, except for the last applica- 
tion which was extended to four weeks to permit a more complete evalua- 
tion of the effect of the earlier applications on bolting. Supplemer 
tary light was furnished in the greenhouse for ten hours each night. 
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The sodium salt of gibberellic acid was used as the acid source 
in all tests. Aqueous solutions of the desired concentrations were 
prepared to which a few drops of a detergent were added as a wetting 
agent. The gibberellic acid solution was applied as a spray, ranging 
from sufficient,to thoroughly wet the foliage of small plants, to 
approximately 1.0 cc per plant for the large plants in the field 
Plantings. Shortage of material made it necessary to limit the final 
application on the greenhouse plants of 7512 to 0.25 cc. 


Results 


Results of the two field experiments, which were established to 
test the effectiveness of gibberellic acid in stimulating bolting in 
winter plantings of sugar beet,were largely discouraging. The results 
are summarized in tables 1 and 2. Of the inbreds and hybrids tested 
in the September 1957 planting, the F, hybrid, F57-S54H1, showed the 
greatest bolting stimulation from gibberellic acid treatment (Table 
1). In the early series of applications bolting was 83.0 and 50.0 
percent, respectively, for plants receiving five applications of 1000 
and 2000 ppm concentrations, whereas, in the late series, bolting was - 
50.0 and 33.4 percent, respectively, for the five applications of 1000 
and 2000 ppm. Plants given one and three applications of both 1000 
and 2000 ppm bolted 16.7 percent in the early series but produced no 
bolters in the late series. Check plots of F57~-554H1 did not produce 
bolters. Very little bolting occurred in either 5502 or 5502H1, and no 
relationship existed between concentrations or number of applications. 
The three inbreds, F57-554, 7547 and 7512, and the two hybrids, 7547HL 
and 7512H1,did not bolt in the September planting regardless of the 
treatment. 


In the November planting, the FP, hybrid, F57-554HL, was again 
the most responsive to treatment with gibberellic acid and showed 
& progressive increase in bolting, ranging from none for the check 
plots to 42.0 percent for the plots given six applications (Table 2). 


‘The 5502 inbred showed no response to gibberellic acid, but bolted 


between 25 and 40 percent in both the treated and untreated plots. 
The 7547 and F57-554 inbreds showed no bolting stimulation from the 
gibberellic acid treatments. The highly bolting resistant 7512 
inbred did not bolt in either the check or treated plots. 


The plants which bolted in both field tests did so late in the 
season and generally were either in full bud or early flower at the 
conclusion of the experiments on August 18, 1957. 


In the experiment with greenhouse-grown plants of 5502 and 7512 
which were given varying periods of coldroom exposure, followed by 
periodic applications of gibberellic acid, it was possible to demon- 
strate a reduction in the amount ‘of thermal induction required to 
produce bolting (Table 4 ). On July 7, 1958, fifteen weeks after 





} o 
. 
; se 
. 2 
1 +) » 
ve A 
&) “pA 
s 
J ~'s 
= 
ib 
i 
' 
“AG 
dom vy bead 
f 
4 
cy 
} 
) 2 rt 
i Tey 
4 Z a? a 
be { : i 
rps 
Z ’ 
¢ é 
+ ~e é 
: ¢ 
a S ; 
Ss 
5 ali’ ‘ 
lever a. De 










téente + OF Mia = 
oridt Pate 
Soetnrne Rte) 
; wl: tiod ca 


o) fotaw eo 
"av CLS SSE, 
Arle ee 582 
+, 28° 
¢ Hemeigyeiges: 
vt grey * 
» lo anarac ia 
“ae 1 Ea & 


e alia 4 
; a ' 


' at 


gh 


=~ ye ee 








- 13 - 


initial gibberellic acid treatment, plants of 5502 which received 


eleven weeks cold treatment were essentially mature. Seed balls ° 
were dry or drying. Drying of the seed on check plants was also 
occurring but was not as advanced as in treated plants. 


At the same time, the plants of 5502 given the eight-week 
cold treatment, plus gibberellic acid, had largely finished flowering, 
and although little drying had occurred, viable seed could have been 
harvested on July 7, 1958. Untreated plants were slightly later than 
the treated ones. The plants of 5502 which bolted after five weeks 
in the coldroom were still flowering,and seed which had set was still 
relatively immature over all levels of gibberellic acid treatment. 


Gibberellic acid treated plants of 7512,given eight and eleven 


weeks in the coldroom, which bolted and flowered were still flowering 


on July 7, 1958, but seed was not yet ripe. Some drying of seedballs 
was occurring on all flowering plants at the termination of the 
experiment on August 18, 1958. Check plants of 7512, which received 
no gibberellic acid, failed to bolt regardless of the period of cold- 
room treatment (Table 34). 


As the results reported here indicate, bolting-resistant stocks 
of sugar beets grown under controlled conditions may have their thermal 
induction requirements reduced significantly when periods of coldroom 
exposure are followed by treatment with gibberellic acid. For an 
inbred such as 5502, it is estimated that repeated applications of 
gibberellic acid of 1000 to 4000 ppm may reduce total coldroom require- 
ment by three to five weeks. A reduction of six to eight weeks seems 
likely with the use of repeated applications of a 3000 ppm concentra- 


tion of gibberellic acid on extremely bolting resistant inbreds, such 


as 7512. The period of coldroom exposure, concentration, and number 
of applications of gibberellic acid appear to be dependent on the in- 
herent bolting resistance of a given inbred, hybrid, or variety of 


Sugar beet. 


Of the inbreds and F, hybrids tested in the two field experiments, 
a consistent response to gibberellic acid was observed only in the 
F) hybrid, F57-554H1. In this number, the plants receiving the most 
applications of gibberellic acid produced the higher percentage of 
bolters, whereas, the plants in check plots failed to produce bolters. 
The poor response to gibberellic acid in the other inbreds and hybrids 
tested indicates that the stimulation to bolting contributed by gibberel- 
lic acid may be expected to be highly variable under field conditions 
at Salinas. The results obtained in both 1957 and 1958 indicate that 
the amount of bolting can not be appreciably increased in most bolting 
resistant breeding material through field applications of gibberellic 
acid. 

Acknowledgment 


The gibberellic acid used in these experiments was Gibrel (Merck 
Gibberellic Acid) supplied by Merck and Co., Inc., Rahway, New Jersey. 
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Table 1. Bolting response in a September 17, 1957 planting of an Fy, hybrid, 
an inbred and its male sterile equivalent treated with gibberellic acid. 


Concen- No. Karly series of applications Late series of applications 
Variety tration of Total Percent Total Percent 
ppm Appl. Plants Bolters  Bolting Plants Bolters Bolting 
F57-554H1 0 0 5 Q 0.0 5 QO 0.0 
(NBL x NB4) 1000 = 6 A 16.7 6 0 0.0 
: i 3 6 1 16.7 6 0 0.0 
+ =: 6 5 83.0 6 5 50.0 
2000 a 6 Th Gnu 5 0 0.0 
i 3 6 a 16.7 6 0 0.0 
" 5 6 5 50.0 6 2 53+3 
5502H1 0 0 5 0 0.0 SPs 0 0.0 
(MS of NBL) 1.000 i 6 0 0.0 6 0 0.0 
h 5 6 0 0.0 6 0 0.0 
: 5 T 0 0.0 6 1 16.7 
2000 at, 6 1 Graf 6 (0) 0.0 
iy 4 6 1 16.7 6 0 0.0 
5 6 0 0.0 6 2 33.3 
5502 : 0 0 5 0 0.0 6 O 0.0 
(NB1) 1000 1 4 0 0.0 5 0 0.0 
i: 4 5 0 0.0 5 oO 0.0 
5 5 0 0.0 4 0 0.0 
2000 ft 4 0 0.0 5 0 0.0 
- 4 3 O 0.0 5 O 0.0 
vt 5 6 0 0.0 5 as 20.0 


Table 2. Bolting response in a November 15, 1957 planting of a hybrid and 
three inbreds treated with 1500 ppm gibberellic acid. 


Number of Total Percent 
Variety Applications Plants Bolters — Bolters 

F57-554H1 O 26 oO 0.0 
(NBL x NB) 2 25 ail 4.0 
3 23 3 13.4 

5 25 6 2h.0 

6 25 8 32.0 

5502 0 23 6 26.1 
(NBL) 2 26 8 40.8 
3 ek 5 20.8 

; 5 ak 2 37-5 

6 25 7 28.0 

F57-554 0 26 oO 0.0 
(NB) 2 25 0 0.0 
3 ah 1 4.2 

5 22 1 4.5 

6 2h 0 0.0 

T7547 0 26 3 LS 
(NBS) 2 2h i 4.2 
4 19 O 0.0 

5 21 0 0.0 

6 21 2 9.5 
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Table 3. Bolting in two inbreds given periods of coldroom 
treatment and applications of gibberellic acid. 


Concen- Number Number Number Number 
Variety tration of appli- of of of plants Percent 


Gal. ppm cations plants bolters to seed bolters 
2_week coldroom treatment 


/ 


9902 0 0 16 ) "oO 0.0 
1000 1 13 3: 1 77 
1000 5 5 L 1 20.0 
3000 1 13. 4 4 40.8 
5000 3 15 14 14 93.3 
7512 eo 0 8 0 0 0.0 
1000 na 12 0 0 0.0 
1000 4 12 0 0 0.0 
3000 1 7 0 0 0.0 
} 3000 4 16 0 0 0.0 
5502 oO 0 23 22 22 95.7 
1000 1 23 al 21 91.4 
1000 3 24 ; 2k 2h 100.0 
3000 1 19 19 19 100.0 
3000 De 23 23 23 100.0 
oe 0 oO 23 0 0 0.0 
1000 1 22 O 0 0.0 
1000 4 23 0 0 0.0 
4000 1 20 3 3 15.0 
3000 4 20 1 1 5.0 
11 week coldroom treatment 
5502 0 0 23 23 23 100.0 
1000 a eh 2k ek 100.0 
1000 2 2k ah ah 100.0 
3000 1 2k 2h 2h 100.0 
3000 2 ak ak ak 100.0 
7512 QO 0 eh 0 0 0.0 
1000 L 23 5 Ly, 21.7 
1000 4 2h 5 5 20.8 
4000 1 ek ‘12 11 50.0 
3000 3 2h 17 17 70.8 





Vea = gibberellic acid. 








- 146 - 


Preliminary Studies on the Effect of the 
Selective Gametocide, FW-450, on Sugar Beet 


I. 0. Skoyen 


Preliminary studies carried on in the field and greenhouse during 
the summer of 1958 showed that complete male sterility of sugar beet 
could be obtained artifically with the use of spray applications of 
the selective gametocide FW-450, grt gar sodium 2, 3-dichloroiso- 
butyrate. 


Greenhouse tests were conducted on thermally induced steckling 
plants of a group of six inbreds, and the field tests were made largely 
on plants of US 56/2. Spray applications of 0.5, 1.0, 1.5 and 2.0 
percent aqueous solutions of FW-450 were made to plants ranging in 
stage of flowering from early bud to two or three days before anthesis: 
The gametocide was applied at the rate of about 0.5 cc per application 
in the greenhouse and 0.5 to 1.5 cc in the field. 

Male sterility of the treated plants was judged by failure of 
anthers to dehisce, and by the reduced size and discoloration of 
anthers. 


All concentrations of FW-450 were somewhat phytotoxic, but 
generally caused more severe damage in the greenhouse teststhan in 
the field. Foliage burn, killing of growing points, and distortion 
and curling of leaf margins were noted within a day or two of treat- 
ment. Prolonged phytotoxic effects were indicated by the develop-~ 
ment of chlorotic branch tips, reduced size of flowers, and a slight 
thickening of flower sepals,especially from treatment with higher con- 
centrations of FW-450. The chlorotic areas of the branch tips even- 
tually died back to normal green tissue, and the reduced flower size 
resulted in a reduced seed size particularly at higher concentra- 

tions of FW-450. 


The results summarized in Table 1 show that male sterility was 
obtained with FW-450 at concentrations of 0.5, 1.0, 1.5, and 2.0 
percent, and that sterility may remain over a rather prolonged 
period. The death of plants in certain inbred lines following 
_ treatment with FW-450 probably was a result of the combination of 
the effects of FW-450 and the poor condition of the plants. Observa- 
tions of the treated plants indicated that NBL and US 56/2, followed 
by 585, were less sensitive to FW-450 than were other numbers tested. 
The NB5 inbred appeared to be particularly sensitive to FW-450. 


Applying the FW-450 to plants in early bud generally resulted 
in sterility in early flowering, whereas, treating plants seven to 
ten days before opening of flowers usually failed to produce steril- 
ity in the early flowers. Repeated applications, spaced about ten 
days apart, appeared to give better and more prolonged sterility than 
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did single applications. The results indicated that larger appli- 
cations of lower concentrations of material probably would reduce 
phytotoxicity and still produce sterility. The period required for 
male sterility to develop following treatment with FW-450 appeared to 
be essentially the same, regardless of the stage of flowering of the 
plants. Sterility was ao generally evident much before twenty days — 
after treatment (Table l.). 


Results of germination tests on seed from treated plants showed 
that injury to the seed apparently did not occur with the concentra- 
tions and rates of application of Fw-450 which were used in the tests. 
Percentage germination ranged from two to 100 percent, but seed from 
plants which received repeated applications of FW-450 often showed 
as high a percentage germination as did seed from plants which 
received a single application. 


The preliminary studies of the effects of the gametocide, 
FW-450, on sugar beet indicate that, in general, responses are 
similar to those reported for cotton by F. M. Eaton, Seience 126: 
, 1174-1175, 6 December 1957. 


Further testing of FW-450 is now planned, which will include 
studies to determine the optimum concentration and volumes of appli- 
cation as well as interval between applications. Also, a system of 
crossing and pollen study will be used,which will make it possible 
to establish the extent of sterility and viability of pollen of 
treated plants. 
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PROGRESS REPORT TO THE BELT SUGAR DEVELOPMENT FOUNDATION ON THE GENETIC AND 
| PLANT BREEDING PHASES OF PROJECT NUMBER 25 1/ 


by LeRoy Powers and John W, Dudley 


Effects of a Gametocide on Sugar Beets 


Two experiments, one conducted in the greenhouse and one conducted in 
the field, were undertaken in 1958 to determine the effects of sodium 2, 
3dichloroisobutyrate (FWl\S50) on pollen fertility in sugar beets. 


Field Experiment 


The experimental design for the field experiment is a modified splite 
split plot with four replications. The whole plots are varieties, the sub- 
plots are times of application, and the sub«sub plots are concentrations of 
FWljSO, The plant material consisted of 192 roots from each of three come 
mercial varieties: AS5l—l, ASu\6, and A5\-7, making a total of 576 roots, 

_ The roots were planted April 30, 1958, Each replication consisted of three 
blocks, each block representing a variety. Each variety block was divided 
into groups of four rowse One group was given an initial application at emer~ 
gence (May 19). A second group was given an initial application at early 
bolting (May 29),while a third group was given an initial application at 

the pollen mother.cell stage (June 6). One row within each group was un~ 
treated and served as a check and a pollen source, one was given a treatment 
of 1/3%, one 1.0% and one 3.0% FWelj5O by weight at a carrier rate of 100 
gallons per acre. Each row consisted of four plants spaced two feet apart 
with three feet between rows. 

Modifications of the split-split plot design were made to obtain infore 
mation on the effect of repeated applications, Each plot treated at emer~ 
gence was split in half$ and one-half, chosen at random, was given repeat 
treatments at the early bolting and pollen mother cell stages,while the 
other half was given only the emergence sprayinge The plots treated at 
early bolting were also divided,and one-half was given an additional treatment 
at the pollen mother cell stage, 

The means for the characters,number of days from May 31 to first flowering, 
_ number of days from first flowering to pollen shedding, percent of plants 
_ Shedding pollen,and seed yield in grams for the various concentration and 
_ time of application combinations are shown in table 1. The only treatments 
_ which significantly delayed first flowering were the 1.0% applied three times 
and the 3.0% applied two and three times, The 1.0% applied three times and 
the 3.0% applied twice delayed flowering h-5 days, while the 3.0% applied 
three times delayed flowering about 8 days, 





1/ The breeding and genetic phasesof project 25 are cooperative with the 
Agronomy Department of the Colorado State University Agricultural 
Experiment Station, 
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The means for days from first flowering to pollen shedding are computed, 
using those plants which actually shed pollen and ignoring those which did 
not shed pollene Pollen shedding on the check plots occurred, on the average, 
one to two days after the first flowers were observed to be open. Of the 
single applications, those made at the early bolting and pollen mother cell 
stages with concentrations of 1.0 and 3.0 percent delayed pollen shedding 
_ from 10-12 days, while a single application of 1/3 percent at the pollen 
mother cell stage or of 3.0 percent at emergence delayed pollen shedding from © 
7-8 dayse All of the repeat applications delayed pollen shedding at least 
7 dayse 
Only the 3.0 percent application at early bolting and the pollen mother » 
cell stage had no plants shedding pollen. Of the single applications, the 
1.0 and 3.0 percent applications at the pollen mother cell stage gave the 
most drastic reduction in percent of plants shedding pollen, with the 1.0 and 
3.0 percent applications at early bolting also showing a marked reduction 
in percent of plants shedding pollen. The greatest reductions in percent 
of plants shedding pollen were found with the repeated applications of the 
3.0 percent concentration. The repeated applications of the 1.0 percent 
solution gave results similar to those obtained from a single application 
of a 3.0 percent solution at the pollen mother cell stage. 

All the treatments except the 1/3 percent applied at emergence reduced 
seed yield to some extent. The 1.0 perdent application at emergence has the 
least reduction in seed yield,while the single 1/3-percent applications at 
early bolting and the pollen mother cell staze, and the double application 
of 1/3 percent have about the same reduction in seed yield, averaging 103.3 
grams per plant compared with 131-7 grams per plant for the average of the 
checkse The rest of the treatments range from an average of 90.1 grams for 
the 1.0 percent applied at early bolting to 5.9 grams for the 3.0 percent 
applied three times. 

The number of seedballs which produced at least one healthy sprout 
in 1) days in the germinator and the percentage of seedballs which germinated, 
for certain selected treatments, are shown in table 2. These treatments 
fall into three distinct groups as regards percentage of germination. The 
1/3-percent treatment at early bolting is reduced the least in germination 
percentage. The 1/3-percent treatment at the pollen mother cell stage has 
an intermédiate reduction in germination percentage, while the 1.0-percent 
treatment at the pollen mother cell stage, the 1.0-percent treatment at early 
bolting, and the 1/3percent treatment applied at both the early bolting and 
the pollen mother cell stages have the greatest reduction in germination 
percentage, 

The results of this field experiment indicate that production of pollen 
can be delayed significantly by use of FW-l50 but that deleterious effects 
on seed yield and germination percentage are also apt to occur. 
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Table 2. Number of seedballs which germinated and/which did not germin&te, . 
and the percentage of germination for certain treatments from the 
1958 field gametocide test. 


Ciberinioss i... vNobcscc) Goeisoes Tamrercents.... 


Treatment Germinated Germinated Total Germinated 
Check 393 07 800 49.1 
1/3% Pvc 287 513 800 3509 
1.0% PMC 185 615 800 2361 
1/3% EB 39 Lio 800 1306 
1/3% EB & PMC 208 592 800 2640 
1.0% EB 232 568 800 2920 





le PM designates pollen mother céll. 
2e EB designates early bolting. 


Greenhouse eriment 


The greenhouse planting consisted of hO quarter roots each of two inbred 
lines --521,;07, which has a red root, and 5li=565, which has a yellow root, 
The quarters of each of these lines were alternated. Spray applications 
consisted of a 0.5 percent solution of FWel50 applied at the rate of 100 
gallons per acre. Alternate pairs of plants, one of each inbred, were sprayed,e 
Thus half of the plants of each line were treated,while the other half were 
untreated and served as pollen parents and as a check on the effectiveness 
of the spray applications, Of the pairs of plants which were sprayed, oné~ 
half were given two applications-<one at the emergence stage (April 28) and 
one at the early bolting stage (May 12). ‘The other pairs of plants which were 
aos given an additional spraying at the pollen mother cell stage 

May 26)e 

The results of hypocotyl color counts on seed obtained from 5-565, 
the yellow rooted parent, are shown in table 3. Since 5-565 is rr and 
52-107 is RR, any red hypocotyl plants in the progeny of 54-565 must have 
resulted from crosses with 52-07 and would be Rre Thus the percentage of 
red hypocotyl plants obtained from 5-565 is a measure of the effectiveness 
of the gametocide. From table 3 it can be seen that the percentage of red 
hypocotyl plants in a composite sample of the untreated check plants of 54-565 
is only 3.51 percent. This indicates that 54-565 is mostly self-fertile, 
since 50 percent red hypocotyl plants would be expected if 100 percent crossing 
had occurred. The progeny of plants of 5-565 which were sprayed twice have 
13.89 percent red hypocotyl plants, while progeny of those which were sprayed 
three times have 0.27 percent red hypocotyl plants. Assuming that the per- 
centage of red hypocotyl plants represents half of the cross-pollination 
which occurred, the other half coming from r pollen grains produced by rr 
plants, the percentages of crossing are 7.02 for the check3 27.78 for those 
plants sprayed twice; and 80.5l for those plants sprayed three times. From 
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examination of table 3,it is obvious, without further statistical analysis, 
that the proportion of red hypocotyl plants, and thus the percentage of 
crossing, is significantly higher for the plants sprayed three times than 
for either the check or those sprayed twicee 


Table 3. Number of red and yellow hypocotyl seedlings found by germination 
of greenhouse seed obtained from plants of 5-565. 7 


ees .)”  . Hypocoty, color: Gn. 0.) 
Utiow Totaly _% Tad : 


Treatment Red 

Check 68 1872 19)0 3051 
Sprayed twice 208 1289 1497 1389 
Sprayed three times 385 571 956 0.27 





The mean seed yield,in grams, for the two treatments and the check for 
each inbred are shown in table lh, Study of this table reveals that seed 
yield of 5-565 was not reduced by two applications of FW-l\50 and that three 
applications reduced seed yield only 10 grams per plant. For 52-107, two 
sprayings reduced seed yield 18.61 grams,while the third spraying reduced 
seed yield an additional 15.19 grams. These results indicate that some 
genotypes may be able to withstand heavier doses of FWel5O than others,with~ 
out significant reduction in seed yield. 


Table 4. Mean seed yield per plant in grams for treatment x inbred line 
combinations from greenhouse gametocide test. 


Number’ of sprayings 


Inbred Check Two Three Mean 
Sy =565 Pelee 3600.5 iieeele 130.18 
52-107 126,21 = 107.60 92.11 113.2) 


Mean 129.16 120.70 LO7e11 121.71 





The numbers and percentages of seedballs germinated from the greenhouse 
seed are shown in table 5, From this table it can be seen that two treatments 
of FW-l|50 slightly increased the germination percentage for both inbred lines, 
while three sprayings caused a significant decrease in germination percentage 
for both inbred lines. The decrease obtained from 52=l,07 sprayed three times 
is significantly larger than that for 54-565 sprayed three times. Thus there 
are differential responses to FW-50 in both seed yield and germination 
percentages The deleterious effects of FW-l50 were more pronounced on inbred 
52-07 in both cases. 
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number 

Table 5¢ Number of seedballs which germinated and/which did not germinate, 

and the percentage of germination for seed from the greenhouse — 
gametocide test. 





Thbred Not Percent — 


Number of Sprays Germinated Germinated Total Germinated 
pire 
ec 697 103, 800 B87 el 
Two 730 70 800 9102 
Three 609 191 800 Tbel 
2107 | 
Check 69, 106 800 86.8 
Two 713 87 800 89e1, 


Three 4.66 33h 800 58.2 
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Pollen Storage Study 


An experiment to determine the effect of storage at low temperatures on 
the viability of sugar beet pollen was started in 1957. Pollen was collected 
from plants of inbred lines 57) and 575 which were grown in the greenhouse. 
The pollen was then stored at zero degrees Fahrenheit on the following dates 
after the indicated preestorage treatments: 

1. stored in gelatin capsules, 3-11-57. 
2. refrigerated 9 hours and stored in glass vials, 3-Lll-57. 
3. refrigerated 9 hours and stored in gelatin capsules, 3-1)|-57. 
he Bereccae room temperature 7-1/2 hours and stored in glass vials, 
3=20=57 » 
De arses: room temperature 7-1/2 hours and stored in gelatin capsules, 
3=20=57 6 
The pollen was placed in the capsules or vials immediately after collection. 
‘The containers were closed with loose cotton stoppers and placed in a larger 
container over a layer of calcium chloride. The larger container was then 
closed with a tight fitting lid. 

Two paper pollinating bags were placed on each of thirty plants of U. S. 
400 on June 28, 1957. Care was taken to bag branches as nearly alike in 
stage of flower development as possible. The thirty plants represented three 
replications of 10 plants each. Pollen from 575 was applied to five of the 
10 plants in each replication,and pollen from 57 was applied to the other 
five plants. Each of the five plants to which pollen of a given inbred 
was applied had pollen from one of the five preestorage treatments applied 
in one bag and fresh pollen of the same inbred line in the other bag. The 
fresh pollen was collected from the greenhouse on the day that it was applied. 
Pollen applications were made on July 8, 10, and 12, Thus the pollen was 
stored for about four months. 

Since inbreds 57); and 575 are both red rooted and UeSe 00 has white 
roots, the effectiveness of the stored pollen could be measured by the 
percentage of the progeny from the bagged seed having red roots, An attempt 
was made to determine the percentage of hybrids by germinating the seed in 
the germinator, Since no clear distinction between the red hypocotyl plants 
resulting from selfing of the U.S. 400 parent and the red-rooted plants of 
the hybrids was obtained, the seed not used in the germinator test was planted 
in the field in 1958 and the number of red-and white-rooted plants in the 
progeny counted at harvest. The results of this count are shown in table 6, 
From this table it can be seen that there is essentially no difference between 
the effectiveness of the stored and fresh pollen except for treatment two on | 
inbred 57). Since the data represent only one replication, this difference 
may have been caused by failure of the branch receiving the stored pollen to 
flower at the time the pollen was applied. The results of this experiment 
indicate that sugar beet pollen can be stored for as long as four months at 
zero degrees Fahrenheit without losing its ability to effect fertilization, 
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Table 6. Numbers of red-and white-rooted plants obtained for different 
preestorage treatments and pollen parents, 


7 5 

Preastorage Stored Fresh Stored lresh 
Treatmen Red White Red White Red White Red White — 
x 3 0 6 0 3h, 19 0 iE 

2 13 hi 68 h 0 16 el 1h 

3 88 3 95 3 5 6 39 C 

4 53 h 17 2 

5 18 2 ho 1 81. uf 96 6 
Total. 122 9 209 8 1? 6 196 26 


z. See text for description of preestorage treatments. 
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Population Genetic Studies 
Te Sodium and Potassium 1/ 


A preliminary report of the results of the population genetic studies on 
sodium and potassium was included in the 1958 report to the Beet Sugar 
Development Foundation. Since that time, the analysis of the sodium and 
potassium data has been completed, and information which may be of interest © 
regarding the breeding behavior of these characters is now available. This 
information will be discussed under four headings: mea, variances, individual 
frequency distributions, and joint frequency distributions. 


Means 


The means for the interaction of replications x populations x treatments 
in parts per 100,000 of sodium and potassium are shown in table 7. The 
information of interest in this table concerns the dominance relationships: _ 
exhibited by the F, hybrid and the two inbredse On the non-fertilized plots, 
low sodium is dominant in the first four replication groups, while the Fy is 
intermediate in sodium content on the last replication groupe On the fertilized 
plots,the F. is slightly lower than the low parent on the first three repli- 
cation groups and slightly higher than the low parent on the last two replica- 
tion groupse Thus,depending upon the replication group and fertility level 
 studied,there are indications of complete dominance, intermediacy, and heterosis 
for low sodium, 

The F, hybrid is lower in potassium than either parent in all replication 
groups on the non-fertilized plots except group 1-8, In group 1-8 the en 
is not significantly different from the low parent. 50-06 is the low parent 
in all replication groups on the non-fertilized plots except group 33-10. 
On the fertilized plots, 52-307 is the low parent in all replication groups. 
Thus, depending upon the replication group and fertility level studied, there 
is either dominance or heterosis for low potassium, The parent which is 
high or low in potassium in the cross also varies with the fertility level 
and replication studied. 


' Variances 


The mean within=-plot obtained and residual variances for sodium and 
potassium are shown in table 8, The original data were transformed to loge 
arithms of parts per 100,000 for statistical analysis, because the environmental 
variability of the untransformed data was not following the normal curvee 
The variances, therefore, are reported in terms of the variances of the log-«= 
arithms, Comparisons between the Fy hybrid variances and the variances of 
the heterogeneous populations reveal that there are significant residual 
variances in all the heterogeneous populations for both characters. on both 





a/ The sodium and potassium determinations were made by the Holly Sugar 
Corporation Research Departmente 
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fertility eis: This indicates that it should be possible to select indie 
viduals which are genetically high or low in sodium and/or potassium and 
justifies proceeding with an analysis of the frequency distributions. 

Other information of interest is obtained from table 8 by comparing 
the variances of ASli-1 and 50-06 with those of ASh-1, BB and 50-06, BB. 
The variance of ASl-1, BB is not significantly larger than that of ASh-1 
for either character on either fertility level,while that of 50-06, BB is 
significantly larger than that of 50-406 for both characters on both fertility 
levels, This can be explained by assuming that Ad5l-1, a commercial variety,. 
is heterogeneous and heterozygous enough to encompass the range of variability 
found for sodium and potassium in all 22 of the pollen parents used in creating 
the broad base populations, while 50-)\06, an inbred. line, is relatively 
homogeneous and homozygous for the two characters, and that the increased 
variability of 50-06, BB is caused by increased genetic variance. 


Table 8, Mean within-plot obtained and residual variances of logarithris of 
parts per 100,000 of sodium and potassium for the interaction of 
populations and treatments, 


Population & Sodium Potassium 
Treatment Ootained Residual Obtained  hkesidual 
Fertilized 
. - 0.05148) 0.033719 02008035 04003598 
ASl-1, BB 0.051962 0.031197 0.008543; 0-00h106 
50-106, BB 0.037057 0.019292 0.007845 0.003408 
50-106 0.027592 0.009827 0.008631 0.00119) 
Fy hybrid 0.017765 0.00137 
2—307 0.016575% ~0.001190 0.002909 0.001528 
Non-fertilized 
SaAch-. 0.03858 0.026798 0.008582 0.0081 
ASy-1, BB 020729 04036669 0.007615 02003874 
50-06, BB 0.019))82% 0,011)22 0.006600% 02002859 
00106 02013083% 0.005023 0-00L,700% 0.000959 
Fi hybrid 0.008060 0.003741 
52307 02015369 0.007309 0.001,968 © 0.001227 


Starred (%) variances have 279 degrees of freedom, all others have 2806 


Tabular F for comparison between variances is 1.26 at the 5% level and 
1.39 at the 1% level. 
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Individual Frequency Distributions 


The numbers and proportions of individuals genetically low and high 
in sodium and potassium are shown in table 9. The number of genetically low 
or high individuals for each population-treatment combination is the number 
genetically low or high out of 320. For the sodium data on the fertilized 
plots,the number of high and low genetic deviates in populations A5l-1 and 
A5y-1, BB are different from zero with odds greater than 99:1. For 5006, BB, 
the number of high genetic deviates is significant with odds greater than 99:1, 
‘while the number of low genetic deviates is significant with odds of 60:1, - 
On the non-fertilized plots, the number of high genetic deviates in populations 
ASh<1 and ASlhel, BB are different from zero with odds of greater than 99:1. 
Only ASle-1, BB has a significant number of low genetic deviates on the non- 
fertilized plots. Population 501,06, BB has no significant number of genetic 
deviates in either the high or low class on the non-fertilized plots. These 
results indicate that selection for low sodium content can be more readily 
accomplished on the fertilized plots, while selection for high sodium can be 
more readily accomplished on the nonefertilized plots. Comparisons of pope 
ulations within treatments reveals that selection for low sodium should be 
more successful in population A5l~-1, since this population contains both a 
larger number and a larger proportion of genetic deviates than either of the 
other populations. Populations A5lj-1 and ASlel, BB are superior to 50-106, BB 
for selection of genetically high sodium individuals, since the genetic deviates 
fall into higher classes of the frequency distributions and since the numbers 
and proportions of genetic deviates are higher than in 50-106, BBe 

The numbers of high and low genetic deviates in the potessium data 
for each population on both fertility levels are different from zero with 
odds greater than 99:1. Study of the detailed frequency distributions revealed 
that the breeding behavior of the heterogeneous populations is almost identical 
on the two different fertility levels, Selection for low potassium should 
be most effective in population 50-l,06, BB,because the low genetic deviates 
fall into lower classes of the frequency distribution than for the other 
populations, Similarly, selection for high potassium should be most effective 
in population A5l-1, because the high genetic deviates fall into higher classes 
of the frequency distribution than for the other populations. 


Joint Frequency Distributions 


The joint frequency distributions for sodium and potassium are of interest 
in determining the possibility of altering sodium and potassium content 
Simultaneously. The four classes: low sodium=low potassium, low sodium-high » 
potassium, high sodium-low potassium, and high sodium-high potassium were 
studied. The number of individuals obtained, expected on the basis of the 
joint environmental frequency distributions, and the number and proportions 
of joint genetic deviates are shown in table 10. For the highehigh class, 
the proportion of joint genetic deviates varies from 0,83 to 0.91. Tests 
of significance of the number of joint genetic deviates reveal that all the 
numbers of high-high genetic deviates are different from zero with odds of 
at least 99:1, Thus the choice of a fertility level and a population in 
which to select for individuals high in both characters depends on the number 
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Table 9. Numbers and proportions of genetically low and high individuals 
in heterogeneous populations for sodium and potassium on fertilized 
and non-fertilized plots. 





Character, Treatment & Class 
Population Fertilized Non«fertilized 
& Distribution Low High Low Hi 
Sodium 
@L 
~ Optained 55 91 175 28 
Calculated 3h, 67 159 13 
Difference 21 2h 16 15 
Proportion 038 0.26 0.09 Oe5h 
ASL-1, BB 
ned 6h, 70 72 38 
Calculated 32 bly 55 19 
Difference 32 26 17 19 
Proportion 0.50 037 O.2h 0.50 
50106, BB 
ine 33: 39 101 27 
Calculated 21. 23 89 2 
Difference 12 16 12 6 
Proportion 0236 Ooll — Ool2 Osea 
Potassium 
~ Obtained 90 51 LO 85 
Calculated 60 20 10 48 
Difference 30 31 30 37 
Proportion 0.33 0.61 0075 Oolh | 
AS5h—1, BB 
tained 109 88 ie 33 
Calculated 73 53 25 9 
Difference 36 35 21 2h 
Proportion 0.33 0.0 0.1:6 0.73 
50-),06, BB 
Ootained 66 53 55 25 
Calculated 6 26 33 10 
Difference 20 27 22 15 


Proportion 0.30 0.51 0.0 0.60 
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Table 10. Obtained! and calculated numbers and numbers and proportions of . 
genetic deviates for certain classes of the yoeny frequency 
distributions for sodium and potassium. 


Treatments Class 
Population & Low Na Low Na High Na High Na 


Distribution Low K High K Low K High K 
Fertilized. 
ASli=L 
Obtained 25 0 12 31 
Calculated 6 2 13 h 
Difference 19 27 
Proportion 0.76 0.87 
A5i<1, BB 
Obtained 28 9 9 hi? 
Calculated 7 5 10 7 
Difference 21 h ho 
Proportion 0575 Oelih 0.85 
50-106, BB 
Obtained 8 2 5 21 
Calculated 3 2 3 2 
Difference 5 2 9 
Proportion 0.62 0.4.0 0.90 
Non=fertilized 
~~ Obtained 26 26 2 12 
Calculated 5 2h 0 2 
Difference 21. 2 2 10 
Proportion 0.81 0.08 1.00 Dsb0 
ASl-1, BB 
Seeetnsd Le 2 2 ums 
Calculated h 2 1 1 
Difference 8 1 10 
Proportion 0.67 0-50 0.91 
50~):06, BB 
Obtained 20 2 2 10 
_ Calculated 9 3 2 1 
Difference 11 9 
Proportion 0255 0.90 


1. The obtained and calculated numbers are those obtained and calculated 
on the basis of a population of 320 individuals. 
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of individuals falling in the high-high class, The fertilized plots have 
from two to four times as many individuals in the high-high class as do the 
non=fertilized plots. Within the fertilized plots, A5hel, BB has the largest 
number of individuals in this class. Thus A5h-l, BB on the fertilized plots 
should be the most fruitful source of individuals high in both sodium and 
potassium, For the lowelow class, the numbers of genetic deviates are different 
from zero with odds of at least 35:1. for all population-treatment combinations. 
On the fertilized plots, A5y<1 and A5-1, BB have the largest numbers and 
proportions of joint genetic deviates in the low=low class;while on the non- 
fertilized plots,AS\—1 has the largest number and proportion of low=low 
genetic deviates, Examination of the detailed frequency distributions revealed 
that the individuals in population 50-106, BB fall into lower classes 
than do those of either A5l~1 or A541, BB. Thus if the plant breeder wants 
extremely low sodium and potassium, he probably would want to work within 
population 50-106, BBe 

In the low sodium-high potassium class, only A5lel, BB on the fertilized 
plots and A5\y=1 on the non-fertilized plots: have joint genetic deviates. 
In neither case are numbets of deviates significantly different from zefo.. 
For the high.sodium=-low potassium class, joint genetic deviates are found 
in 50-106, BB on the fertilized plots and in populations ASl-1 and ASlj-1, BB 
on the non-fertilized plots. For ASl1, the odds are 21:1 that the number of 
deviates is different from zero. Only two high sodium-low potassium individuals 
are found in A5<1 on the non-fertilized plots, but these individuals are — 
identifiable as genetically high in sodium and low in potassium,since none 
were expected. Thus it may be possible to select for high sodium and low 
potassium simultaneously, although it will be more difficult than selecting 
in either the high-high or low-low classes, 
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Experiments Involving the Selection Method and the Polycross Method 
of Breeding 


Some of the information derived from the experiments involving the 
selection method and the polycross method of breeding sugar beets may be of 
interest to the members of the Beet Sugar Development Foundation. 

In 1956, three selections were made at two fertility levels. These 
were made from small units in order to more efficiently control environmental. 
variability. The two fertility levels will be termed high fertility and low 
fertility. The high fertility plots received a surface application of 100 
pounds of N and 250 pounds of Po0r per acre on April h, 1956. The fertilizer 
was cultivated under with a rototiller. The experiment was planted on April 
10 and 11. On June 26, another 100 pounds of N per acre was drilled in the 
center of each space between rows of the fertilized plots. The low fertility 
plots did not receive any application of fertilizer. Analysis of petioles 
just before harvest showed the petioles from the low fertility plots to be 
decidedly lower in nitrate nitrogen than those from the high fertility plots. 

In two of the experiments, selections were made from border rows of a 
population genetic study. The border rows were planted to A5l-1,so that 
these selection experiments using small units could be conducted. The units 
were composed of 12 plots of 2h plants each. However, selections were made 
from only 6 of the 12 plots,as the other 6 rows were planted to 6 different 
populations for the purpose of making genetic studies. There were 0 units, 
making a potential of 5760 plants for each fertility level from which selec- 
tions in these border rows were. made. The number of plants selected from 
this potential of 5760 was lO for each fertility level. These were planted 
in isolated plots in 1957 and open~pollinated seed was harvested from each 
plant. Also, these plants were self-pollinated and propagated asexually. 

The third mass selection experiment was conducted on an immediately 
adjacent area of low fertility level. Also, this area was planted to AS-1, 
For selection purposes, it was divided into 0 units each composed of 12 
single-row plots having 2) plants per row. Potentially,a total of 11,520 
plants was available for selection in this third experiment. In all three 
selection experiments a near perfect stand was obtained at the time of thin- 
ning. There were a few plants lost during the growing season. However, 
excellent stands remained at the end of the growing season and, only competi- 
tive roots were selected; that is, beets which had beets growing on four 
Sides of them. . 

The environmental variances calculated from the Fy and the two inbred 
lines grown in the population genetic studies were used to aid in the identi- 
fication of those individuals for which the odds were greatest that they were 
penetically superior. In the first two selection experiments, 0 roots were 
selected for each;and in the third experiment, 32 roots were selected. 

Plants from seed of the 0 high fertility selections were grown in a 
polycross test in 1958. The 1958 polycross test was planted as four units 
per replication, with 10 selections and two checks (A54-1) in each unit. 

The 12 populations were randomized within each unit of the five replications. 
Any given group of 12 populations was kept together in all replications; 

. that is, planted in the same unit in each replication. The units were random- 
ized within replications. In the 1958 polycross test, the center row (three 
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row plots), potentially composed of 2h plants,was harvested. The stands were 
excellent throughout the experiment. For the 1958 polycross test,all data 
were taken on a single-row plot basis. 

The design of the experiment was essentially the same for 1957 and 1958. 
However, in 1957 there were only three units per replication, and the third 
unit was composed of 12 selections and two checks rather than 10 selections 
and two checks. In both years there were five replications. In the 1957 
polycross test,20 competitive plants were harvested from the center row of 
each plot with the exception that, occasionally,in order to have 20 competi- . 
tive plants from each plot, a few were taken from the two outside rows. The 
20 competitive plants from each plot were trimmed as mother beets, and the 
percentage sucrose and weight per root data were taken on the basis of indi- 
vidual plants. Taking the data on the basis of individual plants made possible 
population genetic studies pertaining to the evaluation of breeding methods. 
Recurrent selection was practiced among the progeny of these 32 mother beets. 
When making recurrent selections, first the roots were chosen on the basis 
of percentage sucrose and,second,on the basis of weight per root. The total 
number of beets from which selections were made was 3200. There were five 
replications of 20 beets per replication and there were 32 selections. From 
these 3200 beets in the 1957 polycross test,55 were selected for progeny 
testing. 

The experimental design for the polycrass tests of 1957 and 1958 makes 
possible analyzing the data as three randomized complete blocks in 1957 and 
four randomized complete blocks in 1958. The data can be combined within 
years and,if so dasjred,for years by adding sums of squares and pooling deprees 
of freedom. As yat, the polycross test has not been made on the progeny of 
the 40 mother beets selected from the border rows of the low fertility plots 
of the population genetic studies. 

The means for percentage sucrase and weight of roots per plot for the 
1957 and 1958 polycross tests arg given in table 11, 


Takie 14: Means for pareentage sucrose and weight of 
raats per plat, 1957 and 1958 polycross tests. 


Character” wr mee! T9957 ies daca T9568 
and Mean Percent Mean’ Percent 

population of A5U-1 of AS5U=1 
Sucrose, % 

Selections 15.1 100.0 15.3 98.1 

AS5u-1 (check) 15.1 100.0 15.6 100.0 
Weight, Lbs. 

Selections hO;22° .107#1 33.99 106.1 

AS54-1 (check) 37.56 100.0 32.03 100.0 





In interpreting the data in table 11,it is helpful to haye in mind that the 
selections were first chosen for large size of root and, second, for high 
percentage sucrose. Also, it is well to have in mind that the polycross test 
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for 1957 was from open~pollinated seed of 32 mother beets selected from a 
total of approximately 11,520 plants. The polycross test for 1958 was from 
open=pollinated seed of 1:0 mother beets selected from a total of anproximately 
5,760 plants. The selections were made from A5y-1,. 

For 1957,the means of the selections and A5u-1 are the same for percent- _ 
age sucrose. For 1958,the means of the selections averaged 0.3 percent less 
sucrose than A5lj-1. However, this could well be a chance deviation,as the 
odds were considerably less than 19:1 against this difference being due to 
chance. 

The mean weight of roots per plot of the selections exceeded that of 
ASh-1 by 7.1 percent in 1957 and by 6.1 percent in 1958. These increases in - 
weight of root of the selections over the variety from which they were pro- 
duced are highly significant,as the odds are greater than 99:1 against their 
being chance deviations. The 32 mother beets giving rise to the 1957 poly- 
cross test were selected from plants grown on a soil of low fertility, whereas 
the 0 mother beets giving rise to the 1958 polycross test were grown on a 
soil of comparatively high fertility. The l-percent difference attributable 
to the interaction (107.1-106.1, see table 11) is not significant. The poly- 
cross test measures general combining ability of those individual mother 
beets largely cross~-pollinated. Apparently selection is effective in isolat- 
ing mother beets having superior combining ability for weight of roots. It 
would seem that in making these selections percentage sucrose can be maintained. 
Further analysis of the data from the polycross test provides additional 
information whether such is the case and whether there is a possibility of 
- gimultaneousty increasing combining ability for percentage sucrose and weight 
per root. Aiso,further analyses of the data should provide other genetic 
information of vaive to the plant breeder. 

The within-groups analyses of variance for percentage sucrose and weisht 
of roots per plot,combining the data from the 1957 and 1958 polycross tests, 
are given in table 12. 


Table 12. The within-groups analyses of variance for 
percentage sucrose and weight of roots per 
plot, 1957 and 1958 polycross tests. 


Character and Mean Deeke F F value at 
source of square value 1% oF 
variation 


Sucrose, % 


Selections 0.9013 65 1.51 phy fy 2,32 
Replications 3.2865 28 5.50 1.7h 1.49 
Error 0.597h 323 


Weight, Lbs. 
Selections Wh.4955 65 3.67 1.76 1.49 
Replications 3).9h6h 28 2.88 2.00 1.63 
SXR 2.6071 260 2.03 1.6) 1.2 


Error 12.120 63 
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The analyses of variances for percentage sucrose and weight of roots per 

plot were calculated within groups and within years. Also, the analyses of 
variance for the two A5l-1 entries within each group and within years were 
calculated separately, so as to provide an error for evaluating the reliability 
of the interaction of selections X replications. The mean square for sélec- 
tions is a measure of the genetic variability of the population of mother 
beets as regards general combining ability. The mean square for replications 
measures the environmental variability due to replications. Hence the selec~ 
tiorsX replications mean square measures the variability due to this penetic- 
environmental interaction. 

An examination of table 12 reveals that there are genetic differences 
between selections for both percentage sucrose and weight of roots per plot. 
Also,there are environmental differences as represented by replications, and 
the genetic-environmental interaction is statistically significant for weight 
per root but was not for percentage sucrose; and, hence, in the latter case, 
was included in the estimate:of error. The findings that genetic differences 
existed between selections for both percentage sucrose and weight per root. 
show. that further selection between selections should be effective for both 
of these characters. The data for 1957 having been taken on an individual 
plant basis provide a means of determining comparative genetic variability of 

the selections and of the selections and the parent (A5li-1) from which they 
were derived. 

The mean of the within-plot variances for percentage sucrose of the 
progeny of the 32 mother beets is 2.052, and the corresponding variance for 
A5u-1 is 2.2439. The degrees of freedom are 300 and 570, respectively. The 
F value for determining whether the within-plot variance for A5\-1 is greater 
than that for the selections is 1.09, and the F value at the five-percent point 
for 500 degrees of freedom and over 1000 degrees of freedom is 1.11. The data 
are not conclusive in showing that the variance of the progeny of the 32 
mother beets is less than that of the AS5h-1 parent from which the 32 mother 
beets were selected. However, indications are that such may be the case. 

The within-group analysis of variance of the within plot variances for 
percentage sucrose, 1957 polycross test, are given in table 13. 
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Table 13. The within-groups analysis of variance of 
the within.plot variances for percentage. 
sucrose, 1957 polycross test. 











Sources of Mean D..F. F F value at 
variation square value 1 
Selections 
Populations 1.0072 29 2.21 2.47 1.88 
Replications L.hhhs 12 Row d 2.93 hobe 
PXR 0.9299 116 2.04 gedled ahs ii 
AS-1 (check) 
Populations 0.0232 3 
Replications 0.5333 12 1.10 4.16 2.69 
PX R 0,488 12 


Pooled (error) 0.1551 27 








The data listed in table 13 provide information as to whether populations 
and replications differ in the magnitude of the within-plot variances. A 
study of table 13 reveals that populations differ, replications differ, and 
there is a difference between populations as to the magnitude of their vari- 
ances for different replications. There are no differences for A5y-1. It will 
be recalled that populations for ASl~1 are identical, being two entries planted 
from one seed lot. Hence,the error is calculated from the pooled sums of 
squares and degrees of freedom, 

The fact that selections differ in the magnitude of their variances indi- 
cates recurrent selection within the progeny of certain selections might be 
more effective than recurrent selection within the progeny of other selections. 
Hence, a study of the within plot variances of the progeny of individual 
mother beets is of interest. 

The means for weight per root and within plot variances for the selections 
and for ASl-1 are given in table 1). 


Table 1h. The mean weight per root within plot variances, 
degrees of freedom, and F values for selections 
and A5-1, 1957 polycross test. 








Population Mean Variance D. F. F value 
Obtain- 1% 
ed 
Selections 2.01 0.9669 3040 LekGnen bald 


A5h-1 (check) 1.88 . 0.8352 570 
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An examination of table 1) reveals the odds to be greater than 99:1 against 

the difference between the within-plot variance for selections and the corres- 
ponding variance of A5l~-1 being due to chance. As previous studies have 

shown the magnitude of the variances for weight per root and the magnitude 

of the means to be positively associated, this difference noted between within-- 
plot variances could be due to differences in the magnitude of the means, 
To determine whether such was the case,the regression of the within=-plot 
variances on the means was calculated and the within~plot variances estimated 
on the basis of the magnitude of their corresponding means. 

To obtain additional genetic information of interest to the plant breeder 
after calculating the estimated within-plot variances,the progeny of the 32 
mother beets were arranged in order of the magnitude of the means for weight 
per root and divided into four classes, each composed of the progeny of eight | 
mother beets. Those having the largest means were designated as class 1; and 
those having the smallest means,as class , The means and obtained, estimated, 
and residual variances are listed in table 15. 


t 


Table 15. The class means, obtained, estimated, and 
residual within-plot variances for weight 
per root, 1957 polycross test. 











Class and Mean Variance 
ASh-1 (check) Obtained Estimated Residual 
1 2,2) 1.2688 1.1325 0.1363% 
2 2.04 0.992) 0.9936 -0,0012 
3 1.95 0.8563 0.918) -0.0621 
4 1.83 0.7500 0.8183 ~0.0683 
Average ayo1 0.9669 0.9657 0.0012 
A5h-l(check) 1.88 0.8352 0.8415 -0.0063 








* By the t test the odds against this residual variance 
being a chance deviate from zero are greater than 99:1. 
The other residual variances are not significantly 
different from zero at the 5% level. 


The only residual variance significantly different from zero is that for 


¢lass 1. This class is composed of the eight progenies having the highest 


mean weight per root. Since the estimated within-plot variance is calculated 
by employing the environmental regression of the variances on their correspond-~ 
ing means, the magnitude of the means has been taken into account. Hence, this 
residual variance can be attributed to-.genetic causes and is that portion of 


-the genetic variance in excess of the average genetic variance of the entire 


experiment,ineluding AS5i~1. The fact that the average residual variance for 
the selections of 0.0012 and that for A5\-1 of -0.0063 is not significantly 
different from zero furnishes rather conclusive evidence that the difference 


between the within-plot variance of the selections and the within-plot variance 


of ASW~1 was due to the differences in the magnitude of the means, Such being 
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the case, considerable confidence can be placed in the finding that the pro- 
genies grouped in class 1] have larger genetic variances,on the average, than 
the progenies of the balance of the selections and larger genetic variances 
than the ASh-1 parent from which they were derived. 

When interpreting these results,it is well to keep in mind that the’ 
polycross test as applied in these studies measure the general combining 
ability of the 32 mother beets grown in the isolated shed plot. Such being 
the case,it seems logical that the eight mother beets whose progeny composed | 
class 1 were genetically superior to the average of the plants of ASh-1 
because they exhibited heterosis for weight per root. Also, to a great ex- 
tent their progeny must have resulted from cross-fertilization. Another 
logical deduction is that at least some of these original eight mother beets 
should be genetically superior breeding material, especially if the breeding 
program is planned to take advantage of combining ability. These findings 
are for yield of root as measured by weight per root and weight of roots per 
plot. It seems desirable to consider further the data from the eight progenies 
of the selections grouped in class 1. To do this, the data from the two , 
progenies having the greatest residual variances for weight per root were 
listed in table 16. These are the progenies from selections 11W-l5 and hW-3h. 
The estimated within-plot variances for percentage sucrose are those for 
AS-1 (check) for the group in which the selection was grown. As before, the 
estimated within-plot variances for weight per root were calculated by employ- 
ing regression of the variances on the mean wgight per root. 


Table 16. The means, and obtained and estimated within- 
plot variances for weight of root and percent- 
age sucrose, selections 11W-5.and W-3h, 

1957 polycross test. 


Character, Variance 
selection Mean Obtained f&stimated Residual 
and check 





Weight, Lbs. | 
1Ww-h5 2-28 1.4213 1.1615 0.2598 


AS~1 1.5 0.8962 0.9168 ~0.0206 
hw-3) 2.18 1.4171 1.1075 0.3096 
A5u-1 103 0.7176 0.80) -0,.0868 
Sucrose, % 

1IWw-hS 15.1 2.0986 2.0719 0.0267 
A5h-1 15.2 2.0719 
hw-3); 16.0 2.7h75 2.6021 0.145h 
ASh-1 15.5 2.6021 
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From table 16 it can be seen that for weight per root selections 11W-l5 
and ljW~3 have greater weight per root and larger variances than does A5l-1. 
The odds are greater than 99:1 against the differences being due to chance. 
For percentage sucrose, in both cases the variances are larger than those for 
ASW-1 sbut taken individually, the differences are not significant at the 5% 
level. The mean percent sucrose for lW-3 is significantly larger than the 
mean of AS5l-1 grown in the same group. It is evident from these results that 
the genetic variability of 11W-l5 and lW-3l is greater than that for ASh-1, as 
regards weight per root, and at least equal to that of ASl-1 for percentage 
sucrose. The progeny of lW-3 represents an advance in both weight per root 
and percentage sucrose,as shown by a comparison of the means. Further, this 
selection and its progeny should furnish an excellent source of breeding 
material for those programs designed to take advantage of combining ability. 

Recurrent selection was practiced among the 3200 plants of the progeny 
of the 32 mother beets harvested from the 1957 polycross test. The selec- 
tion was first for percentage sucrose and, second, for weight per root. At the 
time the selections were made, the particular progeny from which selection was 
being made was not known, as the cards on which the percentages sucrose and 
weights were recorded carried only 1957 culture numbers to identify them. 

The number of roots selected from 11W-5, lW-3h, and the balance of the. poly- 
cross test, torether with the means for percentage sucrose and weight per root, 
are listed in table 17. 


Table 17. Number of roots selected from 11W-l5, lW-3h, 
and the balance of the polycross test, together 
with the means for percentage sucrose and 
weight per root. 








Selection Number Sucrose Weight 
TZ Lbs. 
Llw-5 5 Ths 3.31 
ASh-1 Lae i. 1.99 
Difference 3.4 1.32 
Liv-3, SVE 18.7 3.25 
ASU-1 15.8 1.75 
Difference 2.9 1.50 
Balance Le bs 17h 3.35 
A5h~1 15.0 1.87 
Dif ference 2.2 1.48 
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* This is an average for the balance (3 selections). 


















- svt - — 


@. ar 


ui 


2il-WEE apotdoefea toot seq Sintew 102 tad cooe od moo #t 
.fal2t eoob madd cecastray teyiel bas soot seq sdgtow 
sonst o¢ sub anted esometetith off tentage: LrQQvmads 
-yo% seodd madd testa em eoorsisay edt eocao dded nt 
Yo off ga temottingte ton em seonetetith ed? eellaubive | 
eid modt renvel yltesotttemie ef di-tl tol, esotoue Jneoteq a 
jadt edlueet ovedd mort tuebive ef ST .qu emse edt ak mor 
en J-i(2A to? dard ands tedeety at t-Wd boo, ed-WLD to 
osadmmovog ‘tot L-d2A to dard of [nupe teaol. tg, bas goor sege 
door rer tiatew died at eonsvhe ap e¢nesenqet E-Wl, to. yregomt 
etd? wrotry® .ncnem edt to noekinqmoo s yd avods ea ,280TOYe, 
sntbee wd to eotsoe taelleox ns daterat bivods ynegonq 
.wii(tcs gatntdmes to epatnavés elled of bengiced amemgomq: 
yrenow) edd Yo atnafq OSE edt gnoma beolineng eau nolsoeigg 
-osies oft «inet enormyfor T20L edd mort beseevrad steed te 
ait +h .doos tea dfigtew tol Snooes .bns ecorsve epetasoseq AOR, 
aew cobtosfes doliw mot? ymegota teltold1sq-od?..cbam,e7ew, i. 
han eeovour esnednanted ert doldw no sire edd aa .mwoml som 
mods vihtasbt of se edear swélyo TURAL ylno bebiiwo: f 7: 
<yfoa et to aonefed edd bon  lf-Wd .2)-WEL ott betoefos 
001 tec dioiew brs exotous exstrsoted Tot ansem ef3 - 


ie 


Ve 


Jt-Wi. ,Pd-WEE mov? betoefen atoor to isdmow =.TLS 

sedteygod ee? eaoroyfoq efit lo somaiad end bas § |G 
bra soorcwn exsdneored tot ansem eds dciw 
otoot ted dtigiew 


we ig tow Seo TDi oceras 
o 
(re r.8r 2 
ee. Tall a. 
Se.f #.€ 
2S.¢ T.8L - t 
ett 8.2L 
O2.f 2.5 
2E,€ £.3L *i.f 
Thal O.2L 
Gif rs j 


.(nnottpefoe Ed) eomelsd off Tot egsteve ne Ob abe 
P : ny —ageieh - - 

_ a ie 

a ‘a ad 


ep | 


~ 173 - 


The total number of mother beets selected from the polycross test was 
55. It can be seen that seven of these came from the progeny of )iW-3l and 
five from the progeny of llW-liS, From just the data of table 17 in those 
programs designed to take advantage of combining ability, there would be 
little choice between 11W-l5 and lW-3l. However, on the basis of the data in 
table 16 showing that the progeny of liW-3h averaged higher in percentage 
sucrose than those of 1]W~li5 and ASli-1,it seems that lW-3k should be favored. 
In evaluating the data in table 17, it should be kept in mind that the data 
‘for A5l-1 is the average of that population for the unit in which the com- 
parable selections were made and hence is of value primarily to make com- 
parisons between the three groups; that is, for comparing the differences listed 
in table 17. Briefly,table 17 shows that the progeny of 11W-l5 and lwW-3) have 
more individuals averaging higher in percentage sucrose than the balance of 
the population,and these individuals average approximately as high in weight 

per root. 

From these results, it seems that W-3l, and 11W-lS and their progeny should 
provide excellent material for making genetic studies pertaining to combining 
ability for weight per root and percentage sucrose. Such studies should 
provide information having a bearing on methods of breeding sugar beets. They 
should provide information as to how these individuals having superior com- 
bining ability can be employed to best advantage in the breeding program and 
to what ‘extent the gains they represent can be utilized in commercial produc-~ 
tion of beet sugar. 


Population Genetic Studies on the Total Nitrogen in Sugar Beets 
(Beta vulgaris L. yD) 


The increased use of nitrogen fertilizers in the production of sugar 
beets has emphasized the importance of chemical genetic studies involving the 
amount of nitrogen in the "thin juice" obtained during the processing of the 
sugar beet in the manufacture of beet sugar. 


Main effects 


The means of the main effects are listed in table 18. The F values for 
populations and treatments compared with their respective F values at the 1- 
percent and 5-percent levels of significance reveal that there are significant 
differences between populations and between the two treatments. There are 
three levels of total nitrogen for populations, Populations A5lh-1 and A5\-1BB 
compose the high level, 50-106 and 50-l06BB the intermediate level, and the 
F, hybrid and 52-307 the low level. The data for 50-06, the F, hybrid, and 
52-307 furnish evidence as to dominance relations in this cross. The average 
values for these three populations are 22.9, 15.6, and 1h.8, respectively. 
Clearly,in the cross produced by hybridizing the two inbreds (52-06 and 
52-307), on an average, higher total nitrogen in the thin juice is nearly if 
not completely dominant. 


/ This research is cooperative with Mrs. Merle G. Payne and Mrs. Grace W. 
Maag of the Chemistry Department of Colorado State University. 
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Table 18. Means for total nitrogen for populations, 
treatments, and populations X treatments. 


Population Treatment Average 








Fertilized Non- 
fertilized 

mg mg mg 
ASh-1 46.8 18.8 32.8 
Average L5.8 17.5 rt 
50-l,06BB 33.6 1276 a 5am 
50-06 31.2 14.6 22.9 
Average 32.0 13.6 23.0 
F, hybrid 21.3 9.8 15.6 
gb_307 18.6 11:1 1.8 
Average 20.0 10.4 7; 
Grand average 32.7 14.0 O3ed 





First and second order interactions 


The first order interaction of populations X treatments is shown in table 
18. The differences between populations belonging to different levels of 
total nitrogen are greater on the fertilized plots than differences involving 
corresponding comparisons on the non-~fertilized plots. For example, (5.8-20.0)- 
(17.8-10.4), giving a value of 18.\,is significantly different from zero. 
Similar” comparisons within levels do not approach statistical significance ; 
and the differences involved are of such small magnitude, comparatively, as 
to have little ,if any, practical significance,even though the differences were 
Statistically significant. Of considerable practical importance to a breeding 
program is the fact that the amount of total nitrogen for population A5l-1 on 
the non-fertilized plots is not materially different from the amount of total 


nitrogen for the F, hybrid and 52-307 populations on the fertilized plots. 


That is, the values of 18.8, 21.3, and 18.6 are not significantly different. 
Hence, the differences due to treatments and differences due to populations 
are approximately of the same magnitude. 

Such a finding lends considerable encouragement to the plant breeder, as 
it provides evidence that beets can be bred for either low or high nitrogen 
content. Further,it shows that in this study genetic control (represented by 
populations) of total nitrogen is of about the same magnitude as the environ- 
mental control (represented by the two fertilizer treatments). 

The. replications X populations X treatments means for total nitrogen are 
listed in table 19. For clarity in presentation, the data for eight contiguous 


replications are grouped and presented as averages. This makes five groups 


- 













~ dit - os 


Lamotiatuqog 10% sogotin Ladot so? sane 665 a 
.eiaomtectt X enol¢atvaog bra .atnemiaemd 








enn'tov rset! mOL. b 
afte b rT PPrey — . 
Oe Li tse : 
ad yw we 
8. oF 8-81 §.di 
8 OF @,ar ; 
ait aT : 
ef 
a5 * t ® ‘ 
d.2f 8.2 Wt: 
6 Wt Donk 
e.¢s Of T.SE 
| oitoatetec “On && of 


‘efdnt at meorle et otramtaest ¥ acohtaluqod lo cohtoatntat T8 
%o afevel dneueTLhb of aatanofed enolveluqoq feewed | 
antviovat sesneveYtth nadt stolq bestiti1el edd co tevsemg nt = 
«(0.0S-8,2j|) efemaxs tol .adofq Sextititel-non edt mo sroeliaqme 

ores woth tnow?tih ylimedftiogte of, .8L Yo oglay & 
; gomeoltingte fsokisivede mosongge tom ob elevel aidtiv eagel 
ee ,vlevisetamos ,eiweiagem (fame dove To 18 bevlovat sesnem 
evow nooneIet Tih ert dquodt neve, sonsottingie Leottos7q ne the 
pitbeetd s of somastogmt Inoltoany eldeteblenos 10 .dnsolhings 
po ([-RA wot¢afudod xt aegow ta Letetd Yo tavoma off ted? somh, 
Istod lo tmsona ont moxt dapsottib yLialredem Jom at etolg bom 
.etola beeklid+s? edd mo emottelugog TOE-Se bas biadyd (Toe 
dastsYLtb yldneodiitmte dom ese 0.85 bee .£.fS ,8.8f to semk 
arotzaluqod of exb esoneToTtIbh bas staemtaets of ovb teonetees 

sabutiogan emse edt To yo 

ap arbsot! Jonlq ett of tasmenstuoons eldateblenop ebtel satin 

nonottic dgtd to wal tote 107? bed ad aso esood Jad? eoneb 

vd betanaetye1) forxtaco olsertey ybute aldt at ¢edd swords ate 
~ottede od es ebutimgan ome eft duods to ef megordin Ie ao 


it ¢ 


O 
r 


.(atoemgaett textiiiiet ow eft yd beter t) £ 
ein wonottin [etot 10? enasnt etnomteetd X anots og K scold 
avounlider tiyte wt aiab edd ,noblatneseiq at YW tot QL of 


oa 
equow ovll sexlem atdT .eonmeva ee besnenetg bas bequotg om 
fl ri. wns er 7 7 


_~ 


Cae 


~ 175 = 


for the 4O replications. The differences in total nitrogen between popula- 
tions are greatest on the fertilized plots and for the replication group 33-0. 
In other words,the differences between populations are greatest for the repli- 
cation group and fertilizer treatment having the highest concentration of total 
nitrogen in the thin juice. Another observation of interest is that on both 
the fertilized and non-fertilized plots the F, hybrid has more nitrogen in the 
thin juice,for those replication groups averaging more than 23 mg of total | 
nitrogen (per 100 ml of thin juice), than does the inbred parent 52-307. The 
reverse is true for those replication groups averaging less than 23 mg of total 
nitrogen (see non-fertilized, table 19). That is, for the replication groups 
1-8, 9-16, 17-24, and 25-32 on the non-fertilized plots, the F; hybrid has less 
total nitrogen than either inbred parent, 50-06 or 52-307. Thus heterosis 

for less nitrogen is occurring at the lower fertility levels. 


Table 19. Means of total nitrogen per 100 ml for the interaction of repli- 
cations X populations X treatments. 


ion gro 





Treatment Replicat ups 

and’ 1-8 9-16 17-2h 35-3 33-10 Average 

population 

Fertilized ae ane me mE mg ane 
ASK-1 38.53 34.99 38.83 45.90 75.79 46.81 
A5l-1BB 3.81 37.2 33.87 50.80 67.05 hh. 79 
50~l06BB 26.21 25.71 28.01 27.6 + 60.35 33.58 
50-06 26.35 2.25 28.28 30.53 46.80 31.2 
Fy hybrid oe oil 17.86 18.83 20.32 32.23 21.33 
52-307 1.05 16.12 17530 19.90 25.71 18.63 
Average 26.23 26.06 27.53 32.52 51.32 32.73 

Non-fertilized 

ASH -1. eG. 2 Aes OM 11.89 AG ete 36.27 18.85 
ASl-i BB 12.54 13.15 12.50 17.146 29.0) 16.9) 
50~l,06BB 8.92 10.87 9.31 11.08 22.92 1262 
50-06 10.96 11.29 10.52 1.66 25.39 14.56 
Fy hybrid 8.119 8.73 1e27 9.8 Lh. 75 9.82 
53-307 9.02 10.79 8.43 12.55 1h.55 13.07 
Average GO, 6c 11.23 9.99 1h.23 23.82 13.98 


Grand average 18.43 18.65 18.76 23.38 37.57 23.36 
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The greatest difference between populations within a fertilizer treat- 
ment (75.79-25.71) or 50.08 is greater than the greatest difference between 
fertilizer treatments within a population (75.79-36.27) or 39.52. The genetic 
difference represented by populations is larger than the environmental differ- 
ence represented by treatments. Hence the means for the interaction of 
replications X populations X treatments support the deduction from the inter- 
action of populations X treatments. These results provide convincing evidence 
that beets can be bred under the conditions of this experiment for either low 
or high nitrogen content in the thin juice. This is particularly true for 
the fertilized plots and for replications in which larger quantities of nitro- 
gen are available to the sugar beet plant. 


Frequency distributions 


The obtained and calculated frequency distributions, differences, and 
proportions of genetic deviates expected are listed in table 20. The total 
number of genetic deviates expected in the lower classes of table 20 are listed 
in the second to the last column and those in the higher classes of table 20 
in the last column. The standard error of the binomial distribution may be 
used to determine whether the populations differ as to number of genetic 
deviates in the lower classes and the higher classes. Also, homogeneity chi 
square can be employed for this purpose and perhaps is both easier to apply 
and more comprehensive. 
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There are no significant differences between populations as regards the 

number of genetic deviates in the higher classes (last colum of table 20). 
However, the numbers of genetic deviates in the higher classes for both treat- 
ments and all populations are significantly different from zero. 

Turning to a consideration of differences between populations for the 
lower classes (second to the last colwm of table 20), there are significant 
differences between fertilizer treatments and between populations for both. 
fertilizer treatments. The non-fertilized plots are lower in number of genetic 
deviates. These data furnish some evidence that breeding for low nitrogen at 
the higher fertility level would be more effective. AS-1BB is lower in 
genetic deviates than either of the other two populations. Again,all of the 
numbers of genetic deviates are significantly different from zero for all 
populations in both treatments. 

From these considerations, breeding within these three populations for 
either low, intermediate, or high nitrogen would be expected to result in some 
genetic improvement and would be more effective at the higher fertility level. 

The proportions of genetic deviates in the different classes should be 
considered in selecting individuals for further breeding. This is particularly 
true if selection is employed as the breeding method. Those classes having 
100 percent genetic deviates would be of particular interest, as they allow the 
identification (within reasonable limits) of the genetic deviates. A progeny 
test is required to identify the genetic deviates selected from those classes 
having less than 100 percent genetic deviates. Of course,those individuals 
‘selected from classes showing 100 percent genetic deviates should be proreny — 
tested also,as occasionally chance environmental deviates would be expected to 
occur among them. ; 

An examination of the frequency distribution of the genetic deviates 
for population A5\-1 reveals that this frequency distribution has a mode 
among the lower deviates and another among the higher deviates. These modes 
have upper class limits of 21 and 105, respectively. Such being the case the 
mean total nitrogen for each of these two groups can be estimated. The pro- 
cedure will be illustrated for the lower classes. The class centers may be 
obtained by dividing the class interval 7 by 2 (equals 3.5) and adding this 
value to the value for the immediately preceding class. By so doing, the class 
centers are 10.5, 17.5, and 2.5. The frequencies for these classes taken 
from table 20 opposite row heading differences are'8, 20, and 6, respectively. 
Multiplying the class centers by their respective frequencies and summing, we 
have {(8 X 10.5)+(20 X 17.5)+(6 X 2h.5)],and this _ divided by 3h equals 17, 
the mean for the lower classes. Similarly, the mean for the higher classes is 
estimated as 9. It should be possible to obtain,by breeding, a population 
having a mean of 17 and another population having a mean of 9h. The latter 
population would have 5 times as much total nitrogen as the former. The mean 
of population A5\j-1 for the fertilized plots,as shown in table 3,is 6.8. | 
The decrease in total nitroren for the first population is 275 percent,and the - 
increase for the second population is 201 percent. 
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PROGRESS REPORT ON RHIZOCTONIA RESISTANCE BREEDING 
INVESTIGATIONS, FORT COLLINS, COLORADO, 1958 2 


(A phase of Beet Sugar Development Foundation Project No, 25) 
John 0, Gaskill and Victor G, Pierson 2/ 


In a progress report for 1957 Ja rather convincing evidence of the 
existance of a moderate degree of. Rhizoctonia resistance was shown for. 
certain strains and classes of sugar beet material, by means of a poste 
thinning inoculation technique. Inoculum applied with the seed at time 
of planting caused almost complete killing of all strains tested, large- 
ly before emergence, precluding any reliable comparisons between strains 
or classes of material by that method, LUxperimental work conducted 
during 1958 included further studies on both these inoculation techni~ 
ques, with special emphasis on regulation of intensity of disease 
exposure; exploratory trials with other inoculation methods; tests of 

a series of Rhizoctonia isolates for pathogenicity; and progeny tests 
for Rhizoctonia resistance, All field studies were located on the 
Hospital Farm near Fort Collins, Colorado, and greenhouse work was 
performed on the C.S.U, campus. Only highlights of experimental work 
and results will be presented in this report, 


Progeny Tests 


Two progeny tests were conducted in 1958 primarily to appraise the 


‘effectiveness of selection for resistance under Rhizoctonia exposure 


created by application of inoculum with the seed at planting time, 
Roots selected for resistance from two commercial varieties in the 
fall of 1956 were halved and brought to seed in isolated seed plots 
in 1957 — one seed plot for each variety, The open-pollinated seed. 
from each original root was termed a progeny. 





ay Cooperative research conducted by the Crops Research Division, 
A.R.S., U.S.0.A., and the Botany and Plant Pathology Section, Colorado 
Agricultural Experiment Station, supported in part by funds contributed 
by the Beet: Sugar Development Foundation and the Great Western Sugar 


Company. 


_ + 2/ Plant Pathologist, U.S.D,A., and Graduate Research Agsistant, 
Colorado Agricultural Experiment Station, respectively. 


3/ Sugar Beet Research, 1957 Report: pages 119~123 (compiled b 
the Sugar Beet Section, Crops Research Division, ARS, USDA; OR-2-58), 
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In one test (R-4.), 14 progenies of roots selected from GW 359=53R were 
compared with the parental variety. In the other test (R-5), 14 pro- 
genies from the leaf spot ~ black root resistant variety, US 401, were 
compared with the latter variety. Three check varieties were common to 
both tests. In each test, any given progeny or check variety occurred 
in 9 sub-plots (each 1 row x 17') -—~ 3 sub-plots non—inoculated, 3 
inoculated at planting time (inoculum applied with the seed), and 3 
inoculated 4 to 5 days after thinning. The parental variety in each 
test occurred as 3 entry numbers, thus having 3 times as many sub—plots 
in each inoculation category as for any one progeny. 


Inoculations in experiments R-4 and R-5 of 1958 were performed in the 
same manner as in experiment R~2 of the preceding year (see 1957 report). 
In 1958 the inoculum was prepared as a composite of Rhizoctonia isolates 
known to be pathogenic to sugar beets. A set of 13 such isolates was 
chosen for this purpose from a total of 25 isolates tested for patho~ 
genicity under greenhouse conditions. Thus the 1958 inoculum was con= 
sidered more virulent than that used in the preceding year which was a 
composite consisting largely of untested isolates, Rates of application 
of inoculum (dried, ground barley cultures) in the two 1958 progeny tests 
were as follows: (1) with the seed — 5 ml. per 17! of row (about one- 
third the rate used in 1957); and (2) post-thinning — 1 ml. per plant 
in certain replications and 2 ml. per plant in others (1957 rate, 2 ml.). 


In each 1958 test, inoculum applied with the seed resulted in almost 
complete kill — largely before emergence -- in each progeny, in the 
parental variety, and in each check variety. There was no evidence of 
differing degrees of resistance among the entries in either test. 


In the plots inoculated post-thinning, plants surviving on September 2h 
(51 days after inoculation) amounted to 1.8% for the parental variety, 

GW 359, and 2.0% for its 14 progenies (exp. R-4). Corresponding survival 
figures for US 401 and its progenies were 0,6% and 0.6%, respectively 
(exp. R-5), Differences among the entries within each test appeared to be 
negligible, insofar as measured by the September 24th survival counts. 


Two of the check varieties, Acc. 1208 and 1353, occurring in each of 
the above 1958 progeny tests, had been chosen as susceptible and rela~ 
tively resistant, respectively, on the basis of results obtained from 
post-thinning inoculation in 1957 experiment R-2, The two strains had 
differed quite significantly in resistance in that test but suffered 
complete kill in 1958 tests R-4 and R-5 with the same inoculation 
method. They also were completely killed in the 1958 tests by inoculum 
applied with the seed, . 
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From the results presented above, it is apparent that disease exposure 
in the two 1958 progeny tests was much too severe for satisfactory 
appraisal of resistance, This conclusion spot-lights the need for 
suitable means of controlling intensity of Rhizoctonia exposure. Re-~ 
sults of studies on that subject, conducted during 1958, are presented 
below. 


intensity of Rhizoctonia Exposure 


Inoculum Applied with. Seed: 


A field experiment, designated R-l, was designed to study effects of 
kinds: of inoculum and rates of application with the seed at time of 
planting. This experiment involved (1) two pathogenic isolates of. 
Rhizoctonia, used separately; (2) two kinds of inoculum substrate (bar~ — 
ley and grain sorghum); (3) three rates of application (1/2 ml., 2 ml., 
and 5 ml. per 17! of row); (4) check treatments of three kinds; (5) split~ 
plot design with 3 replications; and (6) one sugar beet variety (GW-359). | 
Inoculum was prepared in dried, ground form, and was distributed uniformly 
on top of the seed on the planter belt. The seed was treated with maneb 
and the amount to be planted was accurately weighed for each plot (2.5 g. 
per 17! of row). Stands were not thinned artificially, and final popu-s 
lation counts were made on September 19, 53 days after planting and 
inoculation, 


The highlights of this experiment, insofar as rates are concerned, may 
be summarized as follows: (1) Losses in stand, attributable to the 
application of barley-type Rhizoctonia inoculum, averaged 79.2%, 97.6%, 
and 97.7% for the 1/2-ml., 2-ml., and 5~ml, rates, respectively; and 

(2) corresponding stand losses shown for the 3 rates of sorghum-type 
inoculum were 71.1%, 90.0%, and 96.2%, With each type of inoculum, 

the difference between the 1/2-ml. and 2—ml. rates, in average stand 
loss, was highly significant. Plots receiving 2-ml. applications of 
killed Rhizoctonia inoculum (barley- and sorghum-types, respectively, 
the fungus having been killed with propylene oxide) showed an average 
stand loss of 16.2%. Plots receiving 2-ml. applications of ground, 
autoclaved substrate (barley and sorghum, respectively) showed an © 
average loss of 60.5%. All percentage-loss figures given in this para= — 
graph are based on average plant survival (122.8 plants per plot) re~ 
corded for the non~inoculated check treatment -—- the treatment involving 
no barley or sorghum applications of any kind, 
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On the basis of these results, it appears that, under similar conditions 


and with inoculum of equal virulence, no more than 1/2-ml, of inoculun 
(per 17' of row) should be used for Rhizoctonia resistance testing of 
currently available sugar beet strains or progenies by this method. 
Presumably such a level of disease exposure would be too mild, however, 
for selection purposes, due to the high percentage of escapes expected, 


Post—thinning Inoculation (Age of Plants): 


In view of the encouraging results obtained from post-thinning inoculation 
in 1957, an experiment was conducted in 1958 in order to study the rela» 
tion of plant age to Rhizoctonia attack, This experiment (#R-2) involved 
four dates of planting for a single variety (GW 359), with all inoculations 
performed on a'single date. Composite, barley-type inoculum, like that — 
used in experiments R-4 and R-5, was employed in the usual way (2 ml. per 
plant placed around the tap root, about 1" to 1 1/4" below the soil sur~ 
face, with soil replaced to the original depth). A split-plot design . 
with four replications was used, with individual sub—plots two rows wide 
and 12" long, Thinning (approximately 8" to 9" spacing) was performed 

at about the 4— to 6-leaf stage, Initial and thinned stands were good, 
but all plants with obvious curly top were removed just before the inocu- 
lation date, thus reducing stands substantially in the earliest planting, 
It is felt that the outcome of the experiment was not affected materially 
by this loss of stand, 


Results of experiment R-2 are presented in Table 1 and Figure 1. These 
results -— particularly the survival percentages for treatment no, 21 

on September 27 — clearly show an inverse relationship between the 
severity of Rhizoctonia attack and the age of plants at time of inoculation, 
It is believed that this information can be put to good use in future 
resistance tests, 


Other Post-thinning Inoculation Trials: 


Preliminary, 1958 field and greenhouse studies on rate of application of 
inoculum by means of the sub-surface, post-thinning method described 
above, failed to show that satisfactory control of intensity of Rhizoc- 
tonia exposure can be achieved by regulating the amount of inoculum, 
Additional information on this point is needed, 


Another post-thinning inoculation method, used on an exploratory basis 
in 1958, seems at present to offer considerable promise, This technique 
involves the placement of dried, ground, barley inoculum in the center 
of the foliar rosette, allowing it to fall to the soil below at will, 
The soil around the plant is not disturbed and the inoculum is not 
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Figure 1. General view of Rhizoctonia inoculation experiment R-2, 
Hospital Farm, Fort Collins, Colorado, August 13, 1958, 12 days after 
post-thinning inoculation. Plots are 2 rows x 12', The 4 plots shown 
in foreground are as follows, left to right (short stake in left-hand 
row of each plot): 


Days from 
Plot Date of Date of thin. to Inoculation treatment 
nog planting thinning inoc, (no,) No, Description 
1* 6/27 7/21 11 21 Living Rhizoc. inoculum 
2 6/27 712M 1 23. Control (non-inoculated) 
3 6/27 7/21 1d: 22 Killed Rhizoc. inoculum 
Le 6/13 7/10 22 21 Living Rhizoc. inoculum 


* Plots of chief interest (marked by tall, white stake at far end 
of each row). Note that nearly all plants are dead in plot 1, as con- 
trasted with the older plants (plot 4) in which dying has just begun, 

A buffer of 2 rows occurs between plots 3 and h, separating dates 
of planting. 
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covered, Light sprinkling of the field — usually once daily -—- fora 
period of about 10 days after inoculation is used to maintain favorable 
soil moisture at or near surface. This method was used at three rates 

on one inbred line in 1958, with complete kill, This technique would 

be much more economical than the older post—thinning inoculation method 
described above, and the absence of any form of mechanical injury to the 
plant might also be advantageous. However, no evidence has been obtained 
thus far as to whether this procedure can be used satisfactorily to 
appraise differences in Rhizoctonia resistance, 


Tentative Plans for 1959 


A number of seed lots obtained in 1958, from plants selected under 
artificial Rhizoctonia exposure (largely post—thinning inoculation) in 
1957, are on hand. One of those seed lots currently is being used, 
together with other material, in a greenhouse, Rhizoctonia-resistance 
study dealing with the interaction of plant ages, sugar beet strains, 

and fungus isolates. It is proposed to use all or at least a substantial 
number of the 1958 seed lots in Rhizoctonia-resistance field studies dur= 
ing 1959 —- studies utilizing some of the information gained in 1958 
pertaining to regulation of intensity of disease exposure, The course 

of greenhouse work in 1959 will depend in part on the outcome of the 
experiment now under way. 


Roots selected in 1958, under the severe Rhizoctonia conditions created 
in experiments R-4 and R-5, plus certain other selections, will be brought : 
to seed in 1959. 
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DEVELOPMENT OF BASIC BREEDING MATERIAL 
(Foundation Project 26) 


by G. BE. Coe 


In this part of the report the advances that have been made in interspecific 
hybridizations, polyploidy, induced mutations, chemical treatments for pollen 
Sterility, and disease resistance of primary monogerm breeding material will 
be presented. However, greater effort and more time have been devoted to the 
development of breeder seed and elite strains that have been included in 
Various evaluation tests reported in Part X, 


Tests with Gametocide FW-/50 


The discovery by F. M. Baton that sodium 2,3-dichlorisobutyrate, designated 
FW=/150 by Rhom and Hass, suppressed pollen production in cotton has presented 
the possibility of using the chemical to bring about commercial production of 
hybrid seed with crop plants which previously were not considered amenable to 
this type of varietal improvement. Preliminary tests were conducted on sugar 
beets at Beltsville in the winter of 1957-1058. Sixteen sugar beets with 
Seed stalks were divided into four groups, and each group was sprayed just 
before anthesis with a different concentration of FW-/}50 solution. The cone 
centrations used were 0.25, 0.50, 1.0, and 2.0 percent. The 2.0 percent 
Solution caused some burning of the leaves and considerable injury to the 
flowers. It was noted that a small amount of pollen was produced at anthesis 
by the plants sprayed with the 0.25 percent solution, while no pollen was 
Produced at anthesis by the plants sprayed with the solutions of higher 
concentrations. The reduction in the amount of pollen production following 
treatments, the length of time before some pollen production was resumed after 
treatment, and the extent of injury to the plants were all directly related 
to the concentration of the solution. 


In the spring of 1958 a more extensive test of the chemical was made in an 
isolated plot in which red beets were planted in a row on the windward side. 
In an adjacent row 60 roots of SP 581-0 were planted in 6 sections of 10 
toots each. Each of the six sections was given a different treatment. The 
first section of the row was the untreated check. The second section was 
Sprayed with 0.50 percent solution of FW-450; the third section, with 0.75 
percent solution; the fourth, with 1.0 percent solution; the fifth, with a 
1.25 percent solution; and the sixth, with a 1.5 percent Solution. The plants 
were Sprayed to runoff wetness before any flowers had opened. Individual 
Plants were sprayed only once. In order to treat the plants in the proper 
Stage of develcpment, it was necessary to spray at two different dates, the 
late-bolting plants being sprayed 10 days after the early-bolting ones. The 
plants received no further treatment. Seed was harvested from each plant 
individually; then it was threshed, cleaned, and weighed. Germination tests 
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were run on the seed of each individual plant. From each seed lot saucers of 

50 seedbalis each were planted for germination tests, and one additional saucer 
waS sown broadcast for the purpose of giving a large number of seedlings from 
which to determine the percentage of hybrids. The total number of seedlings 
obtained in this manner from each plant in each of the treatments were 6,400, 
4,371, 3,833, 4,020, 3,834, and 4,001 for O percent, 0.50 percent, 0.75 percent, 
1,0 percent, 1.25 percent, and 1.50 percent solutions, respectively. In Table l 
the resuits are given showing the effect of the treatments on seed production, 
seed germination, the percentage of hybridization, and the number of hybrid plants 
obtained from 100 seedballis,. 


Table 1, Results of treatments with FW-J50. 






Concentration of FW-450 in percent 


| Untreated | 0.50 



















Weight of seed (grams) 122,50 


87 40 


Germination (percent) 
Hybrids (percent) 35.070 


No. hybrids per i100 
seedballs 


69 .00 


From the data given in Table 1 it can be seen that treatments with FW-450 caused 

a reduction in the average yield of seed per plant and a reduction in germination. 
The chemical had a toxic effect that was quite severe at 1.5 percent concentration. 
The large percentage of hybrids in the untreated check was somewhat unexpected, 
Since it was assumed that the amount of pollen from the red beets reaching the 
untreated plants of SP 51)81-O0 in Section 1 of the treated row would be relatively 
small in comparison with the abundance of pollen from the plants within the 
section. Although there was a slight increase in the percentage of hybrids from 
plants treated with low concentrations of FW-j50, there was a slight decrease in 
the percent of hybrids at higher concentrations, indicating that under the con- 
ditions of this test the chemical did not greatly affect the amount of hybridiza- 
tion. Considering the effect of FW-450 on seed production and on seed germination, 
it seems that in further experiments with FW-450 at the Plant Industry Station 
solutions of less than 1 percent should be used. In this test FW=-450 was not 
consistently effective in bringing about increased hybridization, 


Progress of a Species Hybrid 


Significant progress has been made in one interspecific Beta hybrid at the Plant 
Industry Station. Fy, plants of B. trigyna 2n = 36 (B. corolliflora) pollinated 
with pollen from tetraploid sugar beets have been backcrossed using B. corolliflora 
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as the recurrent backcross pollinator. Seventeen healthy, vigorous backcross 
plants were brought to flower in 1958. Six tetraploid sugar beets and one tetra- 
ploid Swiss Chard plant were placed among the backcross plants so that crossing 
might occur. Seeds were produced on all the plants but were rather sparce and 
inviable on the backcross plants. The progeny of plants of the backcross parent, 
totaling 262 seedlings, are growing in the greenhouse. Although many of these 
plants appear to be quite similar to B. corolliflora, others show morphological 
characters indicating that they contain sugar beet chromosomes. Of more importance, 
however, are the progeny of plants of tetraploid sugar beet and Swiss Chard which 
were grown in the isolation. There appears to be individuals in the progeny of 
these plants which are the product of pollination by the backcross parent. After 
chromosome counts are made and the plants have been observed during advanced 

phases of growth, a more positive statement in regard to parentage can be made. 

It seems that the continuation of this breeding problem will proceed without 

great cytological difficulty and that chromosomal material from B. corolliflora 
will be introduced into the sugar beet. This line of breeding offers possibilities 
of a new Source of germplasm. 


Status of Breeding with Irradiated Material 


Seed of six monogerm lines were given thermal neutron irradiation and grown in 
the nurs-ry test of 1957. Selected plants from these lines were hybridized in 
1958 with plants from nonirradiated monogerm lines. Seed set on the plants grown 
from irradiated seed was quite poor, and germination of the seed was rather low. 
Some F, plants from this cross are now growing in an overwintering plot, and F2 
seed will be obtained in 1959. The F. progeny will be tested in 1960 in an 
attempt to find beneficial mutations. 


Studies of mutations induced by thermal neutron irradiation have been conducted 
with an annual beet, Three recessive leaf characters have been isolated in true 
breeding lines. Plants with these characters were outcrossed to normal-appearing 
plants of the parental annual line. Paired crosses of Fy plants were made in bags 
in the greenhouse. The mutant characters segregated in the Fo progenies in varying 
ratios. For one of the mutant characters the Fp progeny from a particular cross 
gave a ratio of one mutant to one normal; but another F2 progeny from this same 
original mutant gave a segregation ratio of iJ2. Other Fo progenies ranged 
between these extremes. The ratios of the recovered mutant character in the Fo 
progenies from the other two mutant characters also varied. On the basis of the 
variation of the ratio of recovery of the mutant type in the F5 progenies, a 
Single-factor inheritance cannot be postulated. These interesting segregation 
ratios in annual beets have considerable theoretical interest. 


Polyploidy 


In the 1957 report several lines were mentioned from which tetraploids are being 
produced, The problem is to eliminate from these lines all plants which give 
irregular chycmosome segregation. A multigerm variety, SP 5481-0, that is resis- 
tant to black root and leaf spot has been added to the polyploid program. Except 
for the "0" types, the available monogerm lines do not have sufficient production 
potential to justify entering them into the polyploid program. 
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From colchicine treatments there are now on hand 7 lbs. of SP 5875-0, which was 
developed from SP 5553-0, a variety resistant to curly top and leaf spot. This 
tetraploid line, however, is still unstable, giving an undetermined degree of 
aneuploidy. 


Chromosome counts in colchicine-induced tetraploid lines of sugar beets have shown 
that ali the lines are continuing to produce up to 35 percent aneuploid plants in 
subsequent generations following treatment, even though the seed plots are rogued 

to tetraploid plants. An unstable tetraploid line should not be used with the 
expectation of obtaining an accurate test of the value of triploid sugar beets since 
it is well known that aneuploid plants are generally inferior to euploid plants, 


Improvement of Monogerm Lines in Resistance to Leaf Spot and Black Root 





A brief summary of the improvement of monogerm lines in resistance to leaf spot is 
presented in Graph I, This graph shows the percentage of the total number of mono- 
germ progenies tested in 1952, 1954, 1056, and 1958 that fell into each category of 
leaf spot damage. The commercial multigerm US 401 is used as one of the check 
varieties and in the graph is arbitrarily given a value of 5. When US JjO1 has a 
rating of 5, the susceptible check has a rating of about 8; and the highly resistant 
US 201 has a rating of about 1. The data for the 1952 progenies are comparisons 
with US 226 as check variety, but US 226 has about the same resistance to leaf spot 
as US 401, It can be seen that there has been improvement in the level of leaf spot 
resistance from 1952 to 1958. The 195/] monogerm seed lots were almost equal to 

US 401 in leaf spot resistance. The 1958 seed lots were definitely superior to USJO1. 


Until recently only field trials were used to evaluate breeding material for black 
root resistance. These trials were always complicated by a lack of uniformity of 
disease exposure, environmental factors, and certain attributes of the lines being 
tested. A greenhouse test developed by C. L. Schneider is now being used to screen 
breeding materials for resistance to black root. The test is not complicated by 

the many factors inherent in field testing. In 1958 greenhouse screening tests were 
made on three types of monogerm progenies and on a group of monogerm hybrids. The 
results are shown in Graph 2. 


The first group of monogerms consisted of 104 progenies from unselected monogerm 
roots that had been recovered from the backcrossing program. The second group of 
monogerms consisting of 123 progenies had two generations of selections since the 
last backcross. The third group of monogerms consisted of 60 progenies that had 
one generation of selection since the last backcross. These selections are con- 
Sidered to be second-choice selections, the first-choice selections being those 
from which the second group of monogerms was derived. The percentage of progenies 
in each of these groups that fell into the different disease-rating classes are 
shown in Graph 2. The third group of monogerm progenies, which had less selection 
for black root resistance than the second group of monogerms and also less back- 
crossing than the first group, had far less resistance to the disease. The second 
group of monogerm progenies, which were of a better type and which also had one more 
generation of selection than the third group, had reasonably good resistance to 
black root. The first group of monogerms shows that considerable resistance may 
be attained by backcrossing without selection. 
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Graph 1. Leaf spot readings of monogerm breeding material. Plant 
Industry Station. 








Black root 

60 Guy e- 
Group iH --——* 
CSP OUD: ILI -=sr—-» a 






50 Hybrids ——: 





40 


30 


20 


Percent in each score class 


rm iz0) 120 110 100" 90F 980.76 
«<—_—_——— Disease Ratings —________» 
More susc. US 401 as 100 More resistant 


Graph 2. Distribution of monogerm lines and hybrids in 
black root screening tests. 
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SCREENING TESTS FOR BLACK ROOT RESISTANCE 
(Foundation Project 26) 


by C. L. Schneider 


; General Methods 

In greenhouse screening tests for resistance to Aphanomyces cochliodes zoospore 
inoculum is employed because it insures uniform disease exposure and permits 
testing of large numbers of plants in a relatively small space and short time. 


Large quantities of zoospores are readily obtained in the laboratory by growing 
pure cultures of the fungus in flasks of nutrient broth, made by boiling 50 grams 
of maize kernels per liter of water. After about one week's growth the mycelial 
mats of the fungus are rinsed, then submerged in flasks of sterile tap water 
Overnight at about 20° C. As a general rule about 6 mycelial mats, one from each 
of $ix 250 ml. broth cultures, are submerged in one liter of water. About 12 
hours later large quantities of zoospores are obtained, sometimes as many as 
100,000 per ml., as determined with a haemocytometer. 


In greenhouse inoculation tests 25 sugar beet seedballs previously treated with a 
fungicide are planted in circular rows at a uniform depth in a 6-inch saucer of. 
Steamed soil. When emergence is complete, seedlings are ‘singled and are inoculated 
by delivering an aqueous suspension of zoospores with a 50 ml. pipette. The cal- 

culated number of zoospores introduced per saucer has varied from 300,000 to 
1,000,000, depending upon the age of the plants and the prevailing greenhouse 
temperature. Biackroot severity generally increases with temperature and decreases 
with age of plants. 


Greenhouse inoculation tests are made throughout the year. During the cooler 
Seasons the greenhouse is maintained at 75° F. to insure adequate black root 
development. During the hot summer months the effect of excessive greenhouse 
temperatures which increase the severity of black root is compensated to some 
degree by using lower concentrations of zoospore inoculum than during the cooler 
/months, There are included in each black root test, for purposes of comparison, 
| a resistant variety, such as US 400, and a susceptible variety. 


Greenhouse Screening Tests 


| In 1958 greenhouse screening tests were made to determine the relative suscep- 
| tibility to Aphanomyces of the following general types of seed lots: A. Sugar 
beet seed lots developed in the current breeding program at the Plant Industry 
Station. B. Seed lots of Beta vulgaris, chiefly culinary forms, including: 
Accessions from the Ames, Iowa, Regional Plant Introduction Station of seed 
introductions from Asia and Africa; and seed lots from local seedsmen. 


The results of the greenhouse screening tests of the monogerm and monogerm 
hybrid lines are presented in Graph 2, p- 192. Among the seed lots developed 
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at the Plant Industry Station, including several monogerm lines, were a number 
that were classified as more resistant than the commercial resistant check variety 
(Fig. 1). 


The results of the greenhouse tests were shown to be indicative of results when 

the lines are grown in field plots naturally infested with Aphanomyces cochloiodes. 
In the summer of 1958 276 of the monogerm lines tested in the greenhouse and 52 of 
the monogerm hybrids were grown in field plots at the Plant Industry Station, 
exposed to a natural epidemic of black root that virtually eliminated plots of the 
susceptible check variety. The correlation coefficient between the greenhouse 
susceptibility ratings and root weights of lines grown in the field plots was 
0330**, which indicates a significant association between the reaction of the lines 
to Aphanomyces in the greenhouse and in the field. 


Wide differences in reaction to Aphanomyces were shown among the Beta vulgaris 
accessions from the Plant Introduction Station (Fig. 2). The majority were 
considerably more susceptible as compared with the resistant check variety and 

as compared with most of the lines developed as black root resistant at the Plant 
Industry Station. 


Improvement of Black Root Resistance by Greenhouse Selection 


Preliminary tests indicate that black root resistance can be improved through the 
selection of the relatively few outstanding plants which recover and make thrifty 
growth under severe greenhouse exposure to Aphanomyces. Polycross progenies of 
Selected plants were inoculated in the greenhouse together with the mother lines, 
In one group selected from 4 multigerm lines inoculated in cold frames 47 % of 

the progenies were more resistant than the mother lines, and 11% were susceptible. 
In another group selected from US 400 in greenhouse inoculation tests 50% of the 
progenies were more resistant than the mother line and only 5% were more susceptible, 
indicating the possibility of increasing resistance through seedling selection in 
greenhouse tests. Further experiments coupled with field tests are now in progress 
to explore more fully the possibilities of improving black root resistance by this 
method. 


Pathogenicity of Aphanomyces cochlioides 
a 


Studies have been continued to determine the existence of pathogenic races of the 
blackroot fungus A. cochlioides. Several varieties of sugar beet and other hosts 
were inoculated with isolates of the fungus from different localities and from 
different hosts. Although there are differences in virulence among the isolates, 
there were no variety-isolate interactions to indicate pathogenic races. 


Since the occurrence of pathogenic races could greatly affect the program of 
developing black-root-resistant sugar beet varieties and since the results of 
the present investigations do not necessarily eliminate the possibility of their 
existence now or in the future, studies are being continued on physiologic 
Specialization of the fungusSe 
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SCREENING FOR BLACK ROOT RESISTANCE 





Figure 1. Greenhouse screening of monogerm progenies for 
resistance to Aphanomyces cochlioides. 

Row 1. Monogerm Line 5776-01 

Row 2. Monogerm Line 57763-01 

Row 3. US 00 





Figure 2. Resistance to Aphanomyces cochlioides found in 
Beta Introduction. 


Row A, US 003 Row B, Susceptible Check; 
Row C, P.I. 113306; Row D, P.I. 120693. 
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DEVELOPMENT AND EVALUATION OF SUGAR BEET VARIETIES 


SUITABLE FOR THE GREAT LAKES REGION 


and 


Breeding to Combine Resistance to Leaf Spot, Black Root, and 
Curly Top in High Quality Lines and Productive Varieties. 


Foundation Project 26 
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Dewey Stewart F. V. Owen 
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Cooperators conducting field tests: 


Farmers & Manufacturers Beet Sugar Association 
The Great Western Sugar Company 

American Crystal Sugar Company 

Holly Sugar Corporation 

Spreckels Sugar Company 

Colorado Agricultural Experiment Station 
Michigan Agricultural Experiment Station 

New Mexico Agricultural Experiment Station 
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Development and Evaluation of Varieties Suitable for 
the Great Lakes Region, and Breeding to Combine 
Resistance to Leaf Spot and Curly Topi 


ie ee PO 


The results presented in Part X of this Report pertain mostly to the perform- 
ances of varieties and basic breeding material that have been developed in a 
program of varietal improvement for the Great Lakes region where leaf spot 
and black root are hazards in sugar beet production. The tests reported 
from this region are of special interest in appraising the effectiveness 

of the breeding program and wiil be treated separately from tests conducted 
in the irrigated districts. 


In some sugar beet districts, where damage caused by curly top has been 

_ greatly reduced through the use of resistant varieties, leaf spot appears 

~~ be increasing. For potential use in these and in other districts where 

i either leaf spot or curly top may occur in epidemic proportions, basic 
breeding material and varieties are being developed. Part VIII of the 1957 
"Report was devoted to evaluations of material developed in this program of 

| breeding, but this year, fewer varieties are under test and they are included 
in Part X. 


+ 


"Cooperative Tests in the Great Lakes Region 


¥ 


Cooperative evaluation tests were conducted with US 01 and 5 other vari- 
eties in Michigan, Ohio, Minnesota, and Ontario, Canada. The results of 
12 tests have been summarized in Tables 1, 2, and 3. Except in the test 
at Fremont, Ohio, where leaf spot was reported as moderate and black root 
as rather severe, and at Findlay, Ohio, where black root was reported as 
moderate, neither leaf spot nor black root was a factor in the performance 
of the varieties. Root rot was noted in tests at Fremont and Findlay, Ohio, 
and at Hollandale, Minnesota, and the damage was attributed to Rhizoctonia 
solani. 











The highest average gross sugar was obtained with SP 5510-0 (Accession 1402). 
This synthetic variety was above US 01 in both yield of reots and sucrose 
percentage. On the basis of the performances of SP 5510-0 in the 12 tests of 
1958 and in 13 tests of 1957 (1957 Report, pages 128, 129, 130), one concludes 
that SP 5510-0 is superior to US 01 in sucrose percentage and equal to it in 


< 


Toot yield; however, SP 5510-0 is more likely to bolt. 


The average sucrose percentage of the monogerm variety SP 566-0 that was 
included in the 12 cooperative tests was higher than the percentage of US hol, 
but the root yields and gross sugar production were about 15 percent lower. 
“In Michigan tests, reported on pages 210, 212, and 21), the monogerm vari- 
eties SP 557-0 and SP 558-0 performed similarly to SP 566-0. Another mono- 
germ synthetic variety, SP 5832-0, was evaluated in late-planted tests by 

M. R. Berrett in Michigan, The Great Western Sugar Company in Ohio, and 

J. O. Gaskill in Colorado. This monogerm synthetic variety is low in root 
yield when compared with US 00 and with US }0l. 


L Discussion by Dewey Stewart 
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In tests of 1958, the sucrose percentage for SP 581-0 (Accession 101) was 
slightly higher than for US 01. This was also true for tests of 1957. 
Although the differences have not been great for the two years, the average 
sucrose percentage and gross sugar production have been greater for SP 5)81-0 
than for US 01, and the trend to replace US 01 with SP 581-0 seems justi- 
fied. Furthermore, SP 581-0 is more resistant to leaf spot and black root. 


Breeding to Develop Varictics Resistant to Curly Top and Leaf Spot 
Progress has been made in breeding to combine resistance to leaf spot and curly 
top. A variety developed in this breeding program has been designated US 10). 
Work is being continued with selections made for curly top resistance at State 
College, New Mexico, and at Jerome, Idaho, and for leaf spot resistance at 


the Plant Industry Station. 





Six varieties (SP 55-0, SP 555-0, SP 5551-0, SP 579-02, SP 57108-0, and 

SP 57109-0) developed in this breeding program were included in tests conduct- 
ed in Michigan (pages 210, 212, 214), Colorado (pages 234,239), California 
(page 21), New Mexico (page lil), and Utah (page 79). 


Attention is directed to SP 57109-0. In 3 tests in Michigan, where disease 
was not a factor in the growth of the plants, the average gross sugar yield 
per acre for SP 57109-0 was only 171 pounds lower than US O01. In each of 

the 3 tests, the sucrose percentage of SP 57109-0 was higher than US )01, 

with an average value of 0.) percent in favor of SP 57109-0. These perform- 
ances in sucrose percentage and sugar yield, without disease as a factor in 
growth of the plants, show distinct improvement of SP 57109-0 over the expect- 
ed relative performances of US 10). In the test at State College, New Mexico, 
where both curly top and leaf spot occurred in epidemic proportions ,SP 57109=0 
was higher in root yield than US 22/ or the other curly-top resistant vari- 
eties in the test. Ina field test at Fort Collins (page 239) and at the 
Plant Industry Station, SP 57109=-0 was approximately equal to US Ol in leaf 
spot resistance. Ina test at Salt Lake City, SP 57109=-0 gave excellent 

root yield under nematode and curly top exposure. 


SP 57109-0 was derived from polycross progenies of US 10) grown under severe 
-eurly top exposure at Jerome, Idaho, in 1954. Selections from the polycross 
progenies were brought to seed by A. M. Murphy in 1955. These seedlots from 
Idahe were grown under leaf spot exposure at the Plant Industry Station in 
1956, and selections were made by G. E. Coe. A group of selected plants 
were interpollinated to give SP 57109-0. 


A new approach in breeding to combine resistance to leaf spot and curly top 
is under way, using US 201 as the source of leaf spot resistance. This 
program was mentioned on page 1 and in Part VIII of 1957 Report. Accom- 
Plishments in this program of breeding are reported herein on pages 23 "29 
by F. V. Owen and associates. 
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Cooperative Evaluation Tests 


1958 


Leaf Spot and Black Root Resistant. Varieties of Sugar Beets 


Seed Noo Description 


1. SP 5714-0 An increase of a synthetic, SP 561J-0, obtained by interpol- 
linating clones of plants producing polycross progenies that 
were outstanding in performances under severe leaf spot 
epidemic and moderate black root exposure on the Plant 
Industry Station. The leaf spot resistance of SP 561-0 was 
excellent, and under severe disease exposure the variety was 
Significantly above US Jj0O0 in sucrose percentage. 


2. SP 5724-0 Produced on the Plant Industry Station by interplanting seven 

synthetic varieties: 

SP 5510-0 (see Item 3 below) 

SP 5512-0 (see Acc. 1379 of 1957 tests) 

SP 5614-0 (see Item 1 above); and SP 5616-0, 

SP 5644-0, SP 5046-0, and SP 55600-01 
Except for SP 55600-01 all the synthetic varieties used as 
parents in SP 572/-O0 were obtained by interpollinating clones 
or selfed progenies of superior mothers, 


3. Acc. 1402 West Coast 7370, increase of SP 5510-0. This synthetic 
variety was included in tests of 1957 as Acc. 1378. It is of 
interest to include Acc. 1402 in tests of 1958. 


4. Acc. 1401 West Coast 7328, increase of SP 5481-0, a variety that has 
shown some superiority over US 401. See Part VII, 1957 Report - 
Sugar Beet Researcho 


5e Acc. 11100 West Coast 7359 = US AOl. 


6. Acc. 1405 West Coast 7209, increase of SP 566-0. A pooling of ten 
(Monogerm) monogerm progenies. This monogerm will have good leaf spot 
resistance, but root yield probably will not equal that of 
US 401. It was the best of the monogerm varieties available 
in the leaf spot and black root breeding project in 1956-- 
the time when the proposals for seed increase were Sent out 
to the Beet Sugar Development Foundation. 


i 


The performances of these varieties in tests conducted in the Great Lakes 
area have been summarized in Tables 1, 2, and 3. The tests conducted in 
irrigated districts have been included in this part of the report, but 
the results have not been summarizede 
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AGRONOMIC EVALUATION TEST ~ 1958 


Conducted by: M. KR. Berrett, P. A. Reeve. 

Location: Harold Gremei farm, Sebewaing, Michigan. 
Cooperation: F & M Beet Sugar Association. 

Date of Planting: April 2. 

Date of Harvest: October 31. 

Experimental Design: 6 x 6 Latin Square. 

Size of plots: 4 rows x 70 feet, 48 inches between rows. 


Harvested Ares per Plot for Root Yield: 2 center rows x 68 feet, hand 
topped. 7 


Samples for Sucrose Determinations: Two ten-beet samples selected at random. 
Stand Counts: Harvested beets counted when weighed. 

Recent Field History: 1957 - Beans, SOO 5-20-20; 1956 - Hay and Pasture, No 
fertilizer; 1905 - Sugar Beets and Oats, 2bd0f' 5-20-20; 1954 = 900# 5-20-20 - 


beside and under seed, 2Ou# 10-10-10 = with seed. 


Fertilization of Beet Crop: 600# 6-24-12 with Boron and Manganese to the side 
and unaer seed, 150# 10-10-10 with Boron and Manganese with the seed. 


Leaf'spot Exposure: Slight. 

Black Root Hxposures None, 

Other Diseases and Peres None. 

Soil and Seasonal Conditions: Moist seedbed, seasonal moisture adequate. 


Reliability of Test: Excellent. 


- 20h - 


Cooperator : F & M Beet Sugar Association. Year: 1958 
Location: Harold Gremel farm, Sebewaing, Michigan. Expt: 1 


’ (Results given as 6 plot averages) 

















2 Acre-Yield os: : Beets per 
Veriety and lescription 1 -Gnogemh } i , Pero! 
Sugar _: Roots” sSucrose ¢: of row 
* Pounds * Tons ‘Percent * Number 
i ‘ $. Tr ee 3 : {7p aes 2 aioe 
SP 5714-0 Incr. of 5614-0 Syn. ,. 7577 , 21.05 ei Teooee BS 
SP 5724-0 Incr. of 7 Syn. Vars.: 8626 + 23.96 : 18.00 +: 89 
Ace 1402 WC 7370 5510-0 Syn. * 8295 * 22.90 18,08 3 7 84 
: $ 3 
Ace 1401 WC 7328 5481-0 P6425, 234100 ©: SB. LO a 7 Be 
Ace 1400 WC 7359 US 401 : 8665 + 25,18 pt) #520. FOr ee 
Ace 1405 WC 7209 566-0 Mono * 6771 ' 19.46 eZ Oben eh” te 
3 3 i $ 
3 : 3 $ 
General Mean : 8110 3 ae 62 : ae sO t 86 
3 $ 3 
S. E. pana. Mean 3 207 : 0.56 Se eae : 2 
7 "as % of Gen. Mean 2.55% 2.48 t OsGen ot 2 eon 
e é ? ° i 


Diff. req. for sig. (Odds 19:1) * 829 + 2,24 rt) 60% N.S. 
rr a etree nena eR 


Variance Table 


er a A TE 


3. Mean Squares 


Source of variation ‘p/F “ Gross § : * Beets per 
; Sugar ' Roots *Sucrose ' 100! of row 


ee oe 


Between columns 2 & 12,877,626; lIn6E9ly 1 Os6076 baa 208 
Between rows 5 3, 767,496* 21.4624 025306... 225 
$ 3 
Between varieties ree ‘3, See, 795. 25.5150 , 1.0516 ,; 41 
Remainder-Error $20 * 257,511! 1,8824 10.1358 * 380 
i RR RR 
Total : 3 me : t 
Calculated F. value < 35 ff Jesoce ad locdb Sel ela. + me 1.37 
a tates earnest ne Lt | 6)=C [UL ne | lee 
Req. for sig. 5% level 35/20. , ee a) eorrt ; rar ak 
aa. ale pLaxel ; Wiel eek) | Sel : 4.10 
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AGRONOMIC EVALUATION TEST - 1958 


Conducted by: M. R. Berrett, P. A. Reeve, G,. BE. Nichol. 

Location: Waiter Schultz farm, Bay City, Michigan. 

Cooperation: F & M Beet Sugar Association, Monitor Sugar Division. 
Deve of Planting: Aprii 5. 

Date of Harvest: October 14. 

Experimental Design: 6 x 5 Latin Square. 


Size of plots: 4 rows x 70 fect, <8 inches..between rows. 


Harvested Area per Plot for koot Yield: 2 center rows x 68 feet, hand 
topped. 

Samples for Sucrose Determinations: Two ten~beet samples selected at 
tear ccertnceenegrer alice es emake eee ase ee eee 

randome 


Stand Counts: Harvested beets counted wnen weighed. 


Recent Field History: 1957 =~ Wheat seeded to alfalfa, 500+ 4~16=163 
1956 - Potatoes, lOUUF 4-16-16; 1955 - Béets, 800} 4-16-16. 


Fertilization of Beet Crop: 700i 6-12-12 broadcast; S800/f 4-11-11 banded at 
planting time. 


Leafspot Exposure: None. 


Black Root #xposure;: None. 
LE A a ty 


Other Diseases and Pests: None. 
Soil ana Seasonal Conditions: Dry seedbed. Seasonal moisture adequate. 
LS CD A «aetna, 


Reliability of Tests; Excellent. 
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Cooperator: F & M Beet Sugar Association and Monitor Years 1958 
Suger Division 
Location: Walter Schultz farm, Bay City, Michigan,  Expt.: 2 


(Results given as 6 plot averages) 


; Acre-Yield : : Beets per 
Veriety and Description : Gross : 3 t 100! 
: Sugar: Roots sSucrose : of. row 
* Pounds * Tons ‘Percent * Number 
SP 5714-0 Incr. of 5614-0 Syn. | 6u25 19.97 | 16358 89 
SP 5724-0 Incr» of 7 Syn. Vars. ; 6988 : 21.75 eGo 4 96 
Acc 1402 WC 7370 5510-0 Syn. * 7842 + 24.62 Poser enlOe 
Ace 1401. WC 7328 © 5481-0 | S708ee-SS 2iyb9——+-teve7 108 
Ace 1400 we 7359 US 401 ; 78le2 : 25.63 ' i0ses, 3, 105 
Aco 1405 WC 7209 566-0 IMono * 5233 17.38 14.98 , 91 


_— TT ———  e———————————————— eee 


General Mean * 6866 ol eoe T5STL 98 
: : 
Ce 
Se. lie Variety Mean > 473 tol [leew fi x2(OFS2 By 4 
. Z "as % of Gen. Mean 6.89; 6.58 2) BVO § 4.08 
ep 


Diff. req. for sig. (Odds 19:1) +:1,891 + 5.48 y Neos. 4 N.S. 








Variance Table 
eee sneer pee 
, . Mean Squares 
: pe 


Source of variation : D/F : Gross 3 $ : Beets per 
, : : Sugar : Roots :Sucrose +: 100' of row 
Tegan ess! Ce 4 fee OA aele hee 
Between columns 5 | 779,695, 10.2948 | 0.3410 86 


3 $ 

12,126,908; 18.0377 + 0.9303 1 137 

5 5,985,611? 54.6228 1.5676 ! 283 
: 3 

20 11, 839,879; 11.2386 | 0.6008 , 


Between rows 
Between varieties 


Remainder~Error 


eo ef «2 s6 of 


Total 


3 3 3 
Calculated F. value ; 


: 
35 Seay Ane eine fle face ee RE 


Req. for sigs 5% level 55/7 a0 wa? ale atedl ett 
Ree hae Lee : : 4.10 ' 4.10 AA 5  Olmet 4310 
: ‘ : : 


AGRONOMIC EVALUATION TEST - 1958 


Conducted by: M. Rk. Berrett, P. A. Reeve. 

Location: Elizabeth Kleman farm, Uttawa, Ohio. 

Cooperation: F & M Beet Sugar Association, buckeve Sugars Inc. 
Date of Planting: May 14. 


Date ot Harvest: Uctober 29. 


Exverimental Designs 6 x 6 Latin Square. 
Size of plots: 4 rows x 70 feet, 28 inches between rows. 


Harvested Area per Plot for Root Yield: 2 center rows x 68 feet, hand 
harvested. 


Samples for Sucrose Determinations: Two ten=beet samples selected at 
randome 


Stand Counts: Harvested beets counted when weighed. 


Recent Field History: 1957 - Alfalfa-Timothy Hay; 1956 - Alfalfa-Timothy 
Hey; 1955 - Oats seeded, <O0Of! S-ld2-12; 1954 - Corn, ZOL# S-12-12. 


Fertilization of! Beet Crop: 350# 5-20-20 plowed down, cOO# 5-10-10 in the 
roW.e 


Leafspot Kxposures: Slight. 
Bleck Koot Exposure: Slight. 
Other Diseases and Fests: None. 


Soil and Seasonal Conditions: Dry seedbed, spotty water Gamage from June 


and July reins. 


Reliability of Tests Heir 
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Cooperator: F & M Beet Sugar Association and Buckeye Yeart 1958 
Sugars, Inc, 


Location: Elizabeth Kleman, farm, Ottawa, Ohio. Expt.: . 3 


(Results given as 6 plot averages) 


Acre-Yield 
Variety and Description Gross 


: 
: Sugar 
: 


: Beets per 
: 100° 


3 
3 $ 
: Roots : Sucrose ; of row 
Pounds + Tons * Percent * Number 
SP 6714-0 Incr. of 5614-0 Syn, , 4913 {14.15 | 17.40 | 75 
SP 5724-0 Incr. of 7 Syn. Vers. : 5164 : 14.76 Pel eae Te 
Ace 1402 WC 7570 5510-0 Syn. * 5462 15.50 ! 17.70 ! 76 
Ace 1401 WC -7528 «5481-0 (1 4908 “uleeae’ ee 17.208 8 ve 
Acc 1400 WC 7459 US 401 1 P4710 —+-7-95792=—- 16-87. 3S 
Ace 1405 WC 7209 566-0 Mono 3720 10.67 17238 62 


- 
~j 
~ 


Genersl Mean * 4828 Fisk Se CSE 
: : : 








e 


cae ml cae ame A Sl SMa en ceramic eae 
S. E. Variety Mean : 187 : 0.46 = =—_ Oe BT Fag 4 
et a "as 1% of Gen. Mean aC tia ar ol 3 1.567) 3 5.63 
A 
Mitt « TEQe for Sige (Odds 19:1) 3 750 5 eee 3 Ne Sia t N.S. 
aereng he toeatgeinatanen oeeiarcencene. gl eT 





Variance Table 











: : Mean Squares 
3 toon saan : : ene: 
Source of variation beng ee EEORS , , Beets per 
:; : ; Sugar , Roots , Sucrose , 100' of row 
ee tt 
Between columns —-§ + 182,838%, (235670 on? | 0.4184 18m eg 
Between rows 5 7,774, 414'66 0874 0.0991 667 
Between varieties "pat 8 :2,150,420,16.9032 , 0.4558 , 164 
 Remainder-Error : 20 s £10,694: 1.2580 : 024446 3; 79 
Total : . as a : ‘ 
Calculated #. value + 35 5 10.21 ! 13.44 +: 1,03 : 2.08 


Req. for sig. 5% level 15/20.—=4 Coy Ie Tia ee las 3 Perl 
» " " | $ : 4.10 + 4.10 $ 1.4510 t 4.10 


AGRONOMIC EVALUATION TEST - 1958 


Conducted by: M. R. Berrett, . A. Reeve. 
Location: Elmer Rader farm, Saginaw, Michigan. 
Cooperation: F & M Beet Sugar Association. 
Date of Planting: May 3e 

Date ot Harvest: Uctober 11. 


Experimental Design: 5 x 5 Triple lattice. Six replications. 





Size of plots: 8 rows x 20 feot, 48 inches between rows. 


Harvested Area per Plot for Root Yield: 6 inner rows x 18 feet, hand 
topped. 


Samples for Sucrose Determinations: One ten-beet sample of consecutive 


beets from each of the outside harvested rows. 
Stand Counts: Harvested beets counted when weighed. 


Recent Field Wistory: 1957 - Wheat; 1956 - Beets seeded, abandoned, 500# 
b-cU-cU3; 1905 ~ Alfalfa plowed down - fallow; 1954 - Oats seeded SO0## 5-20-20. 


Fertilization of Beet Crop: S00}! 6-24-12. 
Leat'spot #xposure: None. 

Black Root Exposure: Slight. 

Other Diseases and Pests: None. 


Soil anc Seasonal Voncitions: Moist seedbed, seasonal moisture adequate. 


Reliability of Test: Good. 
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Cooperator: F & M beet Sugar Association. Yeart 1958 
Location: Elmer Rader farm, Saginaw, Michigan. Expte: 2501 


(Results given as 6 plot averages) 





: Acre-Yield $ ! Beets per 
Variety and Description * Gross ; : 100! 
* Sugar * Roots ‘Sucrose ' of row 
: Pounds +: Tons :Percent + Number 
Ace 1400 WC 7359 US 401 MM  * 5569 '15.67 '17.9 1. 92 
Ace 1401 WC 7328 5481-0 MM | 5820 | 16,31 | 17.9 ; got 
Ace 1402 WC 7370 5510-0 MM + 6162 4; 16.90 : Ieee; 97 
Ace 1411 WC 7337 5611-0 Mv t 6027 $ 16.55 : ete 94 
Aco 1412 WC 7320 5512-0 MM * 5781 + 15.89 L162 “tm 94 
SP 5713-0 Syn. Var. MM  , 4907 ; 13.53 5 1602 1 96 
SP 5714-0 Syn. Var. MM : 6109 ! 14.41 117.8 1 96 
SP 5716-0 Syn. Var. WM $717 ' 16.41 Ltd , ees 
SP 5724-0 Syn. Var. MM , S110” _ Alea 4.8660 40, 99 
SP 573565-O1 Syn. Var. Mi t §652 *' 15.90 toy" 3 93 
SP 573566-01 Syn. Var. Mu | 5929 | 16.88 {17.6 } 98 
Acc 1409 WC 7324 55600-01 IM ; 5924 ; 16.13 4 1068 96 
Ace 1410 WC 6327 5460-0 MM ! 5375 ! 14.55 218.4 3 92 
Ace 1416 U-I 554-0 yM 5200 | 14.39 * 1841 , 88 
Ace 1417 U-I 555-0 MM : 5162  , 14.82 f Lt6h “ty 90 
Ace 1418 U-I 5551-0 MM :: 5811 + 16.16 : 18.0 3 90 
SP 57108-0. Syn. Var. MM} 8708 ' 15.88 18.0 ) 92 
SP 57109-O0 Syn. Ver. MM ;) 5532 ow 257 7 °1B62, Obs 87 
Ace 1403 WC 7207 557-0 mm : 5162 * 14,19 ' Je.2.! 94 
Aco 1404 WC 7208 558-0 mm 6070 [23.82 ©) 16.3) oy 92 
Ace 1405 WC 7209 566-0 mm : 6212 ¢ 14.58 4 17.9 t 93 
Ace 1398 ACS(610x91) 91x5460-0 mm 5668 ’ 15.63 ; 18,2 96 
Ace 1420 WC 7316 SL108ms x 5460-0 ‘ j ' 
mm 5637 4 15434 » 18.4 4 95 
Ace 1396 5515-Olms x 5460-0 & : : : t 
US 401 mm : 5962 +: 16.81 t 16s8ere1-—— 108 
Ace 2056 WC 4441 US 400 MM 5862 16.47 17.8 93 
Dan ee eee cmamer dita nas naan 
General Mean ; 5603 15.56 | 18.02 a 94 
nee en eee 
S. E. Variety Moan one cee oe vales 2.5 
" a "as % of Gen. Mean 4.94, 3.47 : 1.17, 2.66 
Diff..req. for sipe (Odds OTL) 3 TTO 2a eee ' oD Tame 8 8 
Variance Table 
Random Block Analysis 
: 3 Mean Squares 
Source of veriation : D/Ft Gross 3 $ : Beets per 
: : Suger t Roots Sucrose +100! of row 
Between replications : 5 12,084,311s 24.6552 3 4.216 4 205.4 
Between varieties : 24 ; 770, 780! 6.2231 0.504 ' 17.8 
Remainder-Error 1120 , 469,963, 147760 , 0.263 , 47.1 
arr a 
Totel i : i , ; 
Req. for sig. 5% level £4/120s 1.61: 1.61 ¢ 1.61 i 1.61 
" oie ie: ' ' 1-96 1095 +s 195 ¢ 1.96 
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AGRONOMIC EVALUATION TEST- 1958 


Conducted by: H. W. Bockstahler, G. J. Hogaboam. 

Location + M. S. U. farm, East Lansing, Michigan. 

Cooperation : Mich. Agr. Expt. Station- Farm Crops Department. 

Date of Planting : April 25. 

Date of Harvest 3 October ccmdu:. 

Experimental Design + 5 x 5 Triple Lattice, 6 replications. 

Sizé of Plots <5 5 rows x 44 feet, 28 inches between rows. 

Harvested Area per Plot for Root Yield s; 3 inner rows x 42 feet, hand topped. 


Samples for Sucrose Determination : One 10-beet sample of consecutive beets 
from each of the outside harvested rows. 


Stand Counts 3 Harvested beets counted when weighed. 


Recent Field History : 1957- Red Clover. 1000# 5-20-20 plowed down. 
Field-cultivated 10%-12" deep in fall. 1956- Sugar beets, broadcast wodatte. 


Fertilization of Beet Crop:  1000/ 5-20-20 plowed down. 





Leaf Spot Exposure ; Slight. 





Black Root Exposure: Slight. 








Other Diseases and Pests : Heavy infestation of Mosaic. 


Soil and Seasonal Conditions : Moist seedbed but no rain until May 3l. 
Ample moisture remainder of season. Emergence irregular, showed varietal 
or planter differences (4 Planet Jr. seeders used). 


Reliability.of Test : More of an evaluation of emergence capability of the 
varieties under early drought conditions. Laboratory tests for emergence 
showed good confirmation of the initial emergence of the varieties in the 
field. Harvest yields bore out these observations. 
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Cooperator: Miohigan Agricultural Experimental Station, Years 1958 
Farm Crops Depertment. % 
Location: East Lansing, Michigen. Expt.t 2612 


__ (Results given as 6 plot averages) 
: Acro-Yield ;Beets per 
§ 100! 


Variety and Description Gross 








2 
! ! ! 
; Sugar ; Roots ; Sucrose jae row 
o'en ka * Pounds 3: Tons t Percent Number 

Ace 1400 WC 7359 US 401 MM ‘' 8487 ! 26.81 $15.8 * 80 
Ace 1401 WC 7328 5481-0 MM | 8388 | 26.09 | 16.1 4 85 
Ace 1402 WC 7370 5510-0 MM ©, 8745 ; 26.89 Ta test » 80 
Ace 1411 WC 7537 5611-0 MM ¢* 6928 ! 21.43 fa yer $ 63 
Aco 1412 WC 7320 5512-0 MM | 6685 | 21.06 | 16.9 , 69 
SP 5713-0 Syn. Ver. mM; 7336 4 22.384 ee Ur: + 76 
SP 5714-0 Syn. Var. Mi! © «6 7310.—s §:«- 22.94 1) 16.0 t 74 
SP 5716-0 Syn. Ver. Wh is Sele colton oes ry 
SP 5724-0 Syn. Var. MM ; 8730 + 27.00 i Tere + 84 
SP 573565-O1 Syn. Var. Mi 8805 27.37 ' 16.2 84 
SP 573566-01 Syn. Ver. MMi , 7238 , 22.92 te Bee , 66 
Ace 1409 WC 7324 55600-01 MM! 6486 1! 26.13 t 16.3 1 85 
Ace 1410 WC 6327 5460-0 MM { 7650 | 24.06 oe ee 
Ace 1416 U-I 554-0 MM , 6535 4, 21.41 eles ,sueT 
Ace 1417 U-I 555-0 MM + 6470 4 17.32 t 15.8 + 60 
Ace 1418 U-I 5551-0 m ' 7429 * 23,34 + 15.9 : 44 
SP 57108-0 Syn. Ver. wm {6386 | 20,62 | 15.3 , 60 
SP 57109-O0 Syn. Ver, MM, 7926, 24.56 , 16.1 , 
Acc 1403 WC 7207 557-0 mm : 7259 + 22.11 1 16.4 : 84 
Acc 1404 WC 7208 558-0 mm , 6931 21.40 ; 16 2 82 
Ace 1405 WC 7209 566-0 mm , 7599 , 23.14 , iets  *, pte 
Ace 1398 ACS(610x91) 91x5460-0 mm 8360 1: 25.80 1 16.2 : 81 
Ace 1420 WC 7316 SL1U8ms x 5460-0 ' ' $ 

mn 6623 ?! 21.04 eo ' 66 
Ace 1396 5515-Olrs x 5460-0 & : 

US 401 mm {| 8356 | 25.46 | 16.4 , 8 

Ace 2056 WC 4441 US 400 MM , 7097 , 22.52 Tee aor 





Sr ane een 5 ar aa enelld meta vox ino a rs el 





General Mean :, 7559 23.59 , 15.98 ; 75 
S. E. Variety Mean : 295 ; 077 ; 023 : 3.1 
" Pee att "as % of Gen. Mean 3.90, 3.26 : 1.44 ‘4.13 

Diff. req. for sig. (Odds 1911) + , 827 : 2015 t 65 ' 9 
a Variance Table 
Random Block Analysis 

; ' Mean Squares 
Source of variation 1. 7D/F. ot Gross 3 ’ tBeets per 

: : Sugar +: Roots t Sucrose 1100! of row 
Between replications , 5 4 9,000,952, 54.6862 , 5.700 , 186.6 
Between varieties t. 24 1 4,583,696: 39.3281 1 2632 1 434.2 
Remainder-Frror * 120 ' 523,840! 3.5354 =! 2508 ENGST 
ne 

Total ’ : 1 1 ’ 

Calculated F. value : 149 ' 8.75*® 11,12** $s 1,87" 3 7.40%* 
ie ee eS C—,:~CO™*SCOEEy 
Req. for sig. 5% level 124/120 1 Ue6de"s 6 Aw6) 1 1.61 1 1.61 


" Lt " ee t 1 1-.95.40-.195 s 1.95 t 1.95 
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BLACK ROOT NURSERY TEST- 1958 


Conducted by: H. W. Bockstahler, G. J. Hogaboam. 
Location : M. S. U. farm, East Lansing, Michigan. 


Cooperation : Mich. Agr. Expt. Station- Farm Crops Department. 


Date of Planting: May 6. 
Date of Harvest : October 25-24. 








Experimental Design : 5 x 5 Triple Lattice, 6 replications. 
Size of Plots : 1 row x 22 feet, 28 inches between rows. 
Horvested Area per Plot for Root Yield : l row x 20 feet. 


Samples for Sucrose Determination : All beets in row taken for one sugar 
sample. 


Stand Counts: Harvested beets counted when weighed. 


Recent Field History : 1957- Beets (nursery plots) 1000/! 5-20-20 plowed 
down. 1956- Beets, broadcast seeding. 1955- Beets, broadcast seeding. 


Fertilization of Beet Crop: 1l000j 5-20-20 plowed down. 
Leaf Spot Exposures Moderate. 
Black Root Exposure: Moderate. 


Other Diseases and Pests: Heavy infestation of Mosaic. One plant showed 
symptoms of Curly Top. 


Soil and Seasonal Conditions : Seedbed medium dry. Irrigated May 19 & 29, 
one inch each. Rain May sl- 1 3/4 inches. Ample moisture remainder of 


S8easone 


Reliability of Test : Good, Emergence differences not obviaus. 


= 2))j - 


Cooperator: Michigan Agricultural Experimentel Station, Year: 1958 
Farm Crops Depertment. . 


Location: East Lansing, Michigan. Expt.! 2511 


(Results given as 6 plot avereres) 





t Acre-Yield otk t Beets per 
Veriety and Doscription ' Gross ' . Lig "Ba lelah 
+ Sugar ‘Roots ‘Sucrose !' of row 
, eoeds : Tons :Percent ; Number ‘al 
Ace 1400 WC 7359 US 401 MM * ~ 6017 719.68 mys 3 7 .: BO 
Ace 1401 WC 7328 5481-0 MM 6042 18.52 : 16.4 ' 88 
Ace 1402 WC 7370 5510-0 Mv + 5500 :16.96 : 16.3 1 93 
Acc 1411 WC 7337 5611-0 MM ‘ 5566 17.5) 15.68 ' 66 
Aco 1412 WC 7320 5512-0 MM 5079 16.18 15.7 { 77 
SP 5713-0 Syn. Var. MM $ 4968 115.87 : 15.7 : 87 
SP 5714-0 Syn. Var. MM *% 4497 13.93 elBee SS 
SP 5716-0 Syn. Var. um { Veer?® ciy.7488 23RS = SG 
SP 5724-0 Syn. Ver. - .-MM™ 3 6300 119.61 : 16.1 Cans 
SP 573565-01 Syn. Var. MM * 6705 *20.54 veTG eo "Ws 
SP 673566-O1 Syn. Var. Milf ; 6065 18.83 16.2 92 
Aco 1409 WC 7324 55600-01 MM +: 5677 | 117.82 : 15.9 t 94 
Ace 1410 WC 6327 5460-0 MM ; 5401 16.88 ; 15.9 83 
Ace 1416 U-I 554-0 MM , 5212 16.18 ; 1602 . 192 
Ace 1417 U-I 555-0 MM? 5261 116.26 126.2 oe Bd 
Ace 1418 U-I 5551-0 wm § 5636 117.66 1661" ; 80 
SP 57108-0 Syn. Var. WM , 5157 15.79 , 18.5 , 86 
SP 57109-O Syn. Var. MM 4s 6124 119.21 1 15.9 can Se 
Ace 1403 WC 7207 557-0 mm ' 4677 15.02 * 15.6 7 ros 
Aco 1404 WC 7208 558-0 mm 4583 114.16 ; 16.1 : 93 
Ace 1405 WC 7209 566-O mm + 5696 717,04 + 16.8 + 99 
Acc 1398 ACS(610x91) 91x5460-0 mm 6621 20.30 i 16.2 : 101 
Ace 1420 WC 7316 SL108ms x 5460-0 : ; ; 
mm 6197 118.59 , 16.6 ; 100 
Aco 1396 5515-Olms x 5460-0 & , : ; ' 
US 401 mm  , 6363 119.76 1G ; 98 
Ace 2056 WC 4441 US 400 MM ' 6262 120.62 115.2 re at 
Geateal ida Se ee cas. 314,82. OE ca. 00 
8. E. Variety Mean : 360 gran lt t 251 : 4.6 
y : i "as % of Gen. Mean 6.38 +: 6.30 +: 1.94 t 5.1) 
Diff. rey. for sig. (Odds 19:1) |_| 1002 , Sell REESE Syed 


SanEnnnnnnnEEnnenpmeneneen 


Variance Table 
Random Block Analysis 











t t Mean Squares 
Source of variation ™ p/F* Gross ! : ' Beets per 
‘ ‘Sugar ‘Roots ‘Sucrose ' 100! 
; ; : tof row 
26922). 122 3 ee ee et Beet 
Between replications : 5 + 4,157,753 120.6922 +: 12.640 1 250.8 
Between varieties 1 24 92,312,570 $22.3519 * O.888 * 249.5 
Rema inder-Error regener re bey Vstole 2. Oba? o o125.2 
aac eh cert ica alee oe lca a ea ae 
Total : ' 8 ‘ 4 
Caiculated F. value Soleo ° 4 2.98**? 3,06e* * 1.5) NS! 2.02e« 
epee Rat pee A ee se a es 
Req. for sig. 5% level 824/120 1.61 * 1.62 ee ee 1.61 
a ei le 1.7 ‘ : 1.95 * 1.95 Sei .95) ms 1.95 


‘ : ' iu ‘ 
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AGRONOMIC BVALUATION TEST 


Condueted by! He We Beeksteahler, G. J, Hogaboame 
Loeations Miehigen State University farm, Hast Lansing, Michigan. 


Cooperation: Michigan Agrieultural Experimental Station, Farm Crepa Dept. 


Hepertment 


Date ef Plantings 





April 25, 





Date of Harvest: October 27. 


Experimental Designi 6 x 6 Latin Square, 





Siee of plots; 6 rows x 44 feet, 28 ineshes between rowse 


Harvested Area per Plot fer Root Yields 4§ rows x 48 feet, 









Samples fer Suerese Determinations; One tenebeet sample ef senseautive beets 
fram each . 





eutside harvested row, 
Stand Counts; Harvested bests counted when weighed, 

Recent Field History: 1957 = Red Clover, 1000} 620-20 plowed down. Field 
Guletrated T0"sIn teen in fall. 1966 = Sugar beets (broadcast seeding). 
1955 = Beets (broudcsul seeding), 

Fertilization of Beet Crops 1000} 5-20-2u plowed down. 

Leefspot Exposure: Slignt, 

Black Root Exposure: Slight. 

Other Diseeses and Pests: Heavy infestation of Mosaic. 


Soil and Seasonal Conditions: Moist seedbed, no rain until May 31, ample 
moisture remainder of season. Hmergence irreguler, showed varietal or planter 


differences (4 Planet Jr. seeders used). 





Reliabiiity of Tests More of an evaluation of emergence Capability of the 
varieties under early drourht conditions, Laboratory teste for emérgence 
showed good confirmation of the initial emergenoe of the varieties in the 
fielec, Harvest yields bore out these observations, 
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Cooperator : Michigan Agricultural Experimental Station, Years 1958 


Farm Farm Crops Vepartment Department. 


Location: Bast Lansing, Michigan. Exptet 5 


(Results given as 6 plot averages) 








3 _Acre-Yield : t Beets per 
Variety and Description : Gross ! : : 100! 

: Sugar t Roots tSucrose 3 of row 

Pounds Tons Percent Number 
SP 5714-0 Incr. of 5614-0 Syne , 5186 . 417.26 »LAeBSiett,.Last 
SP 5724-0 Incr. of 7 Syn. Varse * 5871 £19.93 714.65 * 64 
Ace 1402 WC 7370 5510-0 Syn. { 5961 '20.84 {14.18 | 66 
Ace 1401 WC 7328 5481-0 : 5869 20.37 $314 87g se1A7O 
Ace 1400 WC 7359 US 401 5188 118.69 ' 13.80 70 
Acc 1405 .WC.7209...566-0. Mono -: 5899 419.85 ; itsem 3-70 

: : 3 


eelee ee 20] ce se te | ve 


t : 
General Mean 5663 TO ao) 14.44 3: 69 
: $ 


22 0ef 








3 3 
8. B. Variety Mean eke k wapede'6 D62hes waka 
"as 1% of Gen. Mean, 3.04 | 2.36 1.80 , 4.35 
Diff. req. for sig. (Odds 19:1) 7 689 way. eS N.So. N.S. 





Variance Table 
a 


3 
; Mean Squares 


Source of variation fs Dee Ree greet Te ; * Beets per 

: * Sugar Roots *Sticrose * 100' of row 
Between columns 5 2873,820 | 25.8211 , #01178 , 200 
Between rows fs) 21,651,021 3: 11.2110 : 0.7532 : 44 
Between varieties an $ 819,959 * 10.2587 * 0.9858 3 63 
Remainder-Error 20g my 706 © elsBe05. POrale2s. 059 

* e . 

Total 3 : Z $ - 3 $ 

Calculated F. value Sh eee eelia ao e716 say c.se.* Pt 1507 
Req. for sig. 5% level :5/20--3 idee fetta det ea Let rare 


" " " 1% " ; ' 4.10 "@ 4.10 + 4.10 : 44.10 


“ely « 


AGRONOMIC EVALUATION TEST - 1958 


Conducted bys L. N. Shepherd. 


Locations Michigan State University Muck Experimental farm, Bath, Michigan. 
Cooperation: Michigan Agricultural Experimental Stetion, Soils Department. 


Date of Planting: April 29, 


Date of Hervest: November 5, 
Experimentel Design: 6 x 6 Latin Square. 


Size of plots: 8 rows x 22 feet, 33 inches between rows. 


Harvested Area per Plot for Root Yield: 6 rows x 14 feet. 
Samples for Sucrose Determinations: Two ten-beet samples selected at 
random. 


Stend Counts: Uniform, full stand. 

Recent Field History: 1957 and 1956 = Corn; 1955 and 1954 - Peppermint. 
Fertilization of Beet Crop: 1000} 5-10-40. 

Leafspot Exposures None 


Bleck Root Exposure: Slight. 





Other Diseases and Pests: None. 
ee Oe ee eee Os 
Soi] and Seasonal Conditions: Houghton Muck 40% organic. pH 6.2. 


Ample moisture. 


Reliability of Test: Excellent. 
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Cooperators Michigan Agricultural Experimental Station, Years 1958 
Soils Department. 


Locations Michigan State University Muck Experimentel farm, Expt. 7 
ath, Michigan. 


(Results given as 6 plot averages) 














Acre-Yield $ : 

Variety anc Description : Gross : $ $ 

+ Suger : Roots $ Sucrose ? 

: Pounds * Tons ‘Percent ! 

SP 5714-0 Incr. of 5614-0 Syn.? 6303 * 21.4 ‘lato * 
SP 5724-0 Incr. of 7 Syn. Vers. ‘6608 ‘-22.0 * 15.3 ° 
ce 1402 WC 7370 5510-0. Syn.*.. 6891. * 23.40 9° 15.0 * 
Acc 1401 WC 7328 5481-0 7106 24.0 ; 15.0 ' 
Ace 1400 = WC 7359 US 401 , 6854 | 24.0 elle Samy 
Ace 1405 WC 7209 566-0 Mono | 6802 | 22.0 Loe Tae 
General Mean *s 6761 ne a2esee ial. Fete: 
3 t 3 3 

S. E. Variety Mean s 125 $ 0.34 o.. Osha 
3 : "as % of Gene Mean 1,82 3s 1.449 : 0.99 3 

£ 3 3 $ 


Diff. req. for sig. (odds 19:1) , 492 tc glace : 059 3 





Variance Table 











3 $ Mean, Squeres 
Tas Ak L Budi oe Lhe. a 

Source of variation * pF Gross : 
; > Sugar * Roots Sucrose 

e 3 3 
_ Between columns 3 5 :458,022 3: 61 yo lelde f 
Between rows : 5 £128,655 3 o71 ; odd 
Between varieties 3 By ¢ €555107- “ty. 10 : -60 §° 
Remainder-Error 2 420° 3 190,852 * aly fs ogee! 
r Total : 35:3 3 : 3 
' Calculated F. value : : 5.Ol** ; 10,.96%** 3 4.624% 


Y ° oe ° 3 
Req. for sige of level 3 5/20 3 A elk toe L fees er. 


PrearlOomn btelUp 4; 4610 


AGRONOMIC EVALUATION TEST - 1958 


Conducted byt C. E. Broadwell. 


Location: C & D Sugar Company, Ltd. experimental farm, Wallaceburg, 
Ontario, Canaca. 


Cooperation: C & D Sugar Company, Ltd., F & M Beet Sugar Association. 
Date of Planting: April 24 and 25. 

Date of Harvest: September 30 to October 3, 

Experimental Design: 6 x 6 Latin Squere. 

Size of plots: 4 rows x 70 feet, 24 inches between rOWSe 

Harvested Area per Plct for Root Yiela: 4 rows x 70 feet. 


Samples for Sucrose Determinations: Two ten-beet samples selected at 
random. ee 


Stand Counts: Beets counted et harvest. 


Recent Field History: Corn, 500# 5-10-13; Tomatoes, 800} 5-10-13; Sugar Beets, 
5007 2-12-20, 


Fertilization of Beet Crop: 800}: 0-20-20 broadcast in spring, 200# Amm. nitrate 
before planting, 


Leafspot Exposure: Slicht. 


rn 


Black Root Exposure: None. 


Other Diseases and Pests: None, 
ee ean ee 


Soil and Seasonal Conditions: Seedbed fairly dry. 


Reliability of Test: Very good. 
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Gooperator: C & D Sugar Company, Ltd., and F & M Beet Year: 1958 
Sugar Association. 
Location: C & D Experimental tarm, Wallaceburg, Ontario, Expt.: 6 


(Results given as 6 plot averages) 





Acre-Yield : Beets per 
Variety ana Description ; Gross ; ' t 100! 
; Sugar ; Roots ;Sucrose ; of row 
* Pounds * fons *Percent * Number 
SP 5714-0 Incr. ot 5614-0 Syn. 4935 16.36 16.00 85 
SP 5724-0 Incr. of 7 Syn. Vars. ¢ 5511 3! 17.41 $ 15.82 $ 86 
Ace 1402 WC 7370 5510-0 Syn. ; 5659 ‘i 7a 75 , 18.95 : 89 
Ace 1401 WC 7528 6481-0 s S20 3 16428 + 16.02 ; 80 
Ace 1400 WC 73859 US 401 5575 17.73 15.58 85 
Ace 1405 WC 7209 566-0 Mono : 4060 ; 13.22 : 15.30 $ 85 
: 3 3 3 
General Mean , 5158, | 16,28. ° 15.80, | as 
S. £, Variety Mean Po eee eee ae  Oe26urs iy 3 
" ? "as % of Gen. Mean, 3.16 0.75 1. Teco 3.53 


fr nent acess mf estsdiecledlalebacles 
| Diff. req. for sig. (Odds 19:1) ; 654 ; 0,49 i oNsSe oes N.S. 


Variance Table 


Ia een enn ener apes 
: : Mean Squares 





Source of variation D/F j Gross * Beets per 
; : Sugar ‘Roots ‘Sucrose * 100' of row 

Between columns 75 *'8"'475,830.4 4.0813 ~*0.0658. #43 

t 3 $ s $ 
Between rows 7 5 ,2,058,699 ,15-9461 ,0-6651 ' 214 
Between varieties ns) $2,167,162 318.8949 10.4478 t 54 
Remainder-Error * 20 a 160,331 * .9000~ '0.4038 ; 45 
entered cinch sipcretneo ol encocontecnaserul gine cnieniiiinancbncumemncniene hi fc 

Total $ 3 $ $ 

$ $ + Rimes 

Calculated Is value Cs 35 ; 13.02 120099 ,rell 1320 


CT TT 


4.10 : 4.10 14.10 


Req. for sig. 5% level "5/20 
" " " 1 % " ; 
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AGRONOMIC EVALUATION TEST - 1958 


Conducted by: C. b. Broadwell. 


Location: Joseph Vanneste farm, Clandeboye, Untario, Cunada. 


Cooperetion: C & D Sugar Company, Ltd., F & M Beet Sugar Association, 


Dato of Plantings May 21. 


Date of Harvest: Uctober 9. 
Experimental Design: 6 x 6 Latin Square. 


Size of plots: 4 rows x 70 feet, <4 inches between-rows. 
Harvested Area per Plot for Root Yield: 4 rows x 70 feet. 
A CC Tt rt ney eee «ere 


Samples for Sucrose Determinations: Iwo ten-beet samples selected at 
random. 


Stend Counts: Beets counted at harvest. 


Recent Field History: 1957 and 1956 - Soy beans, 200# 4-24-20. 


Mertilization of Beet Crop:  s0U# LU-10-10 plowed down an tall, S00} 
4-24-20 oroadcast in spring. 


Leafspot Exposures None. 

Black Root Exposure: None. 

a cee ee ee aa 

Other Diseases and Pests: None. 
oeeelipicteg aeer, A § SSUES 


Soil and Seasonal Conditions: Dry when planted but rain soon after. 
ed eee ee ee VL ONE T 


Reliability of Tests: Very good. 


_- 


o of Ge ee 
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Cooperator: C0 & D Sugar Company, Ltd., and F & M Beet Your: 1968 
Sugar Association, 
Location: Joseph Vanneste ferm, Clandeboye, Ontario. Expter 4 
, 1a (Results given as 6 plot averages) 
! AsrewYield _ ' Beata per 
Variety and Leseription r Teena, i ' 406! 
ar _'Roots | muorcsshe ! of rew 
SSeS ese SS one SSS 
‘ Pounds. Tons , nercent Percent | N Number 
SP 6714-0 Iner, of 5414—0 Syn. , 5667 p7eld = | 16.57 72 
§8P 5724-0 Iner, of 7 Syn. Varese! 6818 117.55 1 16.57 14 69 
hoo 1402 WO 7870 5610-0 Syn. | 6719 {17688 | 16.48 | 70 
Aee 1401 WC 7328 6481-0 » 6691 417022 1, 1668 4 72 
Ace 1400 WO 7859 US 401 rs 60882 28 +40 16.55 ' 70 
Aco 1405 WO 7209 568-0 Mono , 5221 418671 | 1660 | 76 


a ha a rr rn ee 








General Mean es re Cr 
S iE. Variety Mean | ok GIA yO gy 0186 5 Cee ' 1 

"as 1% ot Gen. Mean 2019 1 2e@1 1 OoFS 1 1.39 
i I 
Diff. reqe for sig. (Odde 1911) , 499 1 1053») NeSe 542 








Variance Table 


eae... | | ek, Re Ree Ee ee Co MMGDAL S04 meee eee Seteee et eeeeemmeeneets 
Mean Squares 








‘ 1 sccccstessneansenstseputincinestaninssescsmnstiededestnd temsthaenanitanntaeisoueapenamauasaienemataraa 
Source of variation + D/F +: Grosse 3 ' 1 Beets per 
' ' Sugar :Rootse 3 Sucrose; 100' of row 
Between columns ; 5 767,872 7.0419 0.0800 18 
Between rows ' ' 561,696 ; 38.4219 ; 0.04813, 18 
Between varieties nye 468,582 4.5721 0.0093 " 32 
Remainder-Error oi eOt 4 93,295 , 08746 , 0.0798 : 5B 
eee, sett ae A cate lee aeaea ia ene Y. 
Total +* we ‘ 
Caloulated F, value lap Me Dvery 8408 Poe .28" WB. fk 
Req. for sige 5% level ' 8/20»! eave LWene7ie Gee. 71) f 2.71 
=, " River ig tt 410 4.10 4.10 |} 410 
i 


wee oie 


AGRONOMIC EVALUATION TEST, 1958 


Conducted by: H. E, Brewbaker, H. L. Bush and D. Sunderland 


Location: Glenn Haas Farm, Fremont, Ohio 





Cooperation: Northern Ohio Sugar Co. 

Date of Planting: April 3, 1958 

Date of Harvest: September 21, 1958 

Experimental Design: Triple Rectangular Lattice 

Harvested Area per Plot for Root Yield: 6 rows x18 feet 

Samples for Sucrose Determination: 2 samples per plot, each 1 row x 18 feet 


Stand and Bolter Counts: Beets counted in laboratory for stand 
Bolters counted just before harvest 


Recent Field History: Preceding crop ~ alfalfa 





Fertilization of Beet Crop: 600 lbs, 12-12-12 per acre plowed under 
250 lbs, 3-18-9 per acre with seed 


Leaf Spot Exposure: Moderate 


Black Root Exposure: Rather severe 





Curly Top Exposure: None 





Other Diseases: Possibly some Rhizoctonia 


Soil_and Seasonal Conditions: Soil apparently fairly uniform but uneven due to 








lack of levelling. Plenty of rainfall for good crop. 





=» 22), « 











Cooperator:__Northern Ohio Sugar Company by H. E. Brewbeker, H. L. Bush and D. Sunderland Year: 1958 
Location: Glen Haas Farm, Fremont, Ohio 


(Results given as 6 plot averages) 


' 


Acre Yield Thin a 
Sugar Juice Bee 
Recover- App. Leata Tope Rotten(f per 
Variety able\* Gross jee g uence eat Spot Vigor Beets Bolters 100 ft 
(ibs.) (1bs.)(tons) (4) (4%) as No.) 
| $P5510-0 6116 7287 25.04 14.55 92.15 2.7 28 1.26 1.82 129 
US4O1 S7LS 7 6T15 25506 24,52 * 9R.6s 325° +22. 7 $2239 0.14 118 
$P5481-0 5724 6747 22.84 alka? 92.60 1.5 222° FOT7E 0.28 aL 
SP5611~0 S425 er C418 22041 W9S 92sh7) 203° + 2.2 +1492 0.44 113 
SP5600~01 5397-6366. 22.35 14137) . 92,60; 2.8 *2.2. ++ 0168 0654 123 
GW674 x US401 5166 = 61092927951" "14.92 92.53 3.9 - 2.3 1057 0.29 117 
SP5714-0 5029 5821 20.44 12450 99550" 165 ees 0,00 0,14 122 
SP5615=01 MSxAm.Crys.54~604 4539 5329 17.92 14.87 92.78 5.3 3.2 1,05 0.53 127 
 SP566-0 AOG6—7 5332 16.11 VAT 92.06) 470° -83.7 2. 2.24 O14 119 
Mono 91 MS x US401 A530 75337,. 19024 19s87y 91499535503) 8'tec2. 01 0.00 116 
SP5615-01 MS x C732 3639 4277 WA.77 34.48 92.76 3.5 3.2 1.69 1,27 118 
General Mean(g 5022 5919 20.61 14.36 92.55 2.8 2.5 1.66 0.31 118 
S.E. Variety Mean =» /250.51 .8371 1680: 3788. = ~ - - - 
S.E. Variety Mean 
as % of Gen. Mean ~ bee 2d ¥ phd OGye tRs17 041 - - ~ - - 
Diff. reg.for Sig. 
(Odds 19:1) sai 614 5.09 0.47. s0bane a “ 3 Hi 
Variance Table 
aiMean Squares 
Source of Variation Pole Grogs Sugar (c Roots Sucrose Purit 
(2 naan ~ tbs.) (tons) YR 
Replicates 5 * 30.58 —.9180 3.7880 
Component (a) 12 ~ 13.10 21833 1.4758 
Component (b) 12 - 6.45 .1608 25050 
Blocks (eliminating varieties) 2) - 9.80 01721 29904, 
Varieties (ignoring blocks) 19 - 36.97 0777 1.0368 
Error (Intra-block WL ~ 4.20(h 21683 «8165 
Error (Random Block) 95 os 6.62 ,16934h .860,,¢h 
Total 119 = Lis 02974 1,0116 
Calculated F Value ~ - 20F7T** 1, 58H NS 


(a,(b,(c, See attached sheet, page 232. 
(d O = no evidence of “disease, 10 = complete necrosis 


(e 1 = extremely large top, 10 = very small tops 
(f Percentage of beets obviously rotten in field at time of harvest 
(g General mean for 20 varieties included in complete test. 


(h Error term used 


AGRONOMIC EVALUATION TEST, 1958 


Conducted by: H. E. Brewbaker, H. L. Bush and D. Sunderland 





Location: E. S. Krauss Farm, Findlay, Ohio 


Cooperation: Northern Ohio Sugar Company . 4 
e 
Date of Planting: April 10, 1958 ‘ 





Date of Harvest: September 17-18, 1958 


by et So ces 


Experimental Design: Triple Rectangular Lattitée 
Size of Plots: 6 rows x 22 feet planted (30 inch rows) 


Harvested Area per Plot for Root Yield: 6 rows x 18 feet 


CA oe et oe marten ee 





Samples for Sucrose Determinations: 2 Samples per plot, each 1 row x 18 feet 


Stand and Bolter Counts: Beets counted in laboratory for stand ; 
Bolters counted just before harvest : 








Recent Field History: Preceding crop - alfalfa 


Fertilization of Beet Crop! Spring plowed with 500 lbs. 12-12-12 per acre plowec 
under 


225 lbs. 6—24-12 per acre with seed 
Leaf Spot Exposure: Mild. Not sufficient for readings to be made 








Black Root Exposure: Moderate 
Curly Top Exposure: None 


Other Diseases; Possibly some Rhizoctonia 
Soil and Seasonal Conditions: Fertility gradient from rather high at east part o 


field to weak at west end, Uneven due to lack of 
levelling. Rainfall sufficient for good crop, 
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Cooperator:_ Northern Ohio Sugar Go, by H. BE, Brewbaker, H. L, Bush and D, Sunderland. Year: 1958. 





Location: E, S. Krauss Farm, Findlay, Ohio 


(Results given as 6 plot averages) 


Thin 
a Acre Yield Juice Beets 
en Supeat App, Rotten@ per 
Variety Recoverable Gross Roots Sucrose Purity Beets Bolters 100 ft 
(ibs.)  (ibs.) (tons) ~ (@) “@) (%) (No.) 
SP5510-0 3682 495% 19.025 413.03 18745 2.01 0,83 133 
SP5481-0 3563 £753.0018.58> M2679 se87n%8o 902.20 0.67 137 
US401 B5 15 4588 17.81 12.88 988.57 0.67 0,00 at 
SP5600~01 3480 Ao Siuem 18.03% leeda piece beh 0.16 134 
SP5714-0 3314 Aolhag bOe2%a abdst «cate OIF OTL Loo 
SP566-0 3280 BAT 17.40. 2.82) EROS (2.96 0.00 cL 
$P5611-0 3129 4193 16.25 = 12.90- ~87.62 1,68 0.33 139 
SP5724-0 3096 R20) 16.22 19.67 87.95 Bela 0.16 147 
Mono 91MS x US401 3077 41900 «615.98 12.83 Siese JOeeL7 0s17 123 
GW674 x US401 3026 3994 16.04 12.45 88.18 1.36 0,33 147 
SP561501 MS x C732 2892 S70) AeA 113.08... 88.62. 4 1.40 0.50 119 
SP561501-MS x Am. Crys.54-604 2856 581044 14.608 pigsae —OClety Tor ' 0,68 130 
General Mean(@ 3194 4237 16.64 12.73 88,00 1.49 0.22 129 
S.E. Variety Mean ~ 177.50 .6492 .1956 .4867 - - - 
S.E. Variety Mean 
as % of Gen. Mean - 419 3.90 1.54 0.55 - - “ 
Diff. req. for Sig. 
(Odds 19:1) Bog Phos 9.96. 0.55. 1437 0 o . 
) 
Variance Table 
Mean Squares 
Source of Variation _DF_ Gross Sugar‘® Roots Sucrose Puri t: 
(ibs) tons ) (F) ata 
Replicates 5 - 113.42 1.5340 3.8560 
Component (a) 12 - 4.97 20942 06342 
Component (b) — re - 5.38 02275 1.7367 
Blocks (eliminating varieties) 24 - 5635 .1608 1.1854 
Varieties (ignoring blocks) 19 -— 9,00 3263 2.0174 
Error (Intra—block 7 e 2.53(f 12527, 1.5006 
Error (Random Block) 95 B 3.46 .2295(f 1.4209 
Total 119 - 8.94 02997 1.6185 
Calculated F Value - & 3. 56%** NS NS 
(a,(b,(c See attached sheet, page 232. ; 
(a Percentage of beets obviousty rotten in field at time of harvest 
(e General mean for 20 varieties included in complete test 


(f Error term used 


AGRONOMIC EVALUATION TEST, 1958 


Conducted by: H. E. Brewbaker and H. L. Bush 
Location: Wm. Kroskob Farm, Fort Morgan, Colorado 


Cooperation: Great Western Sugar Company 


Date of Planting: April 2, 1958 





Date of Harvest: October 2, 1958 


Se eT ee re me ara 


Experimental Design: Latin Square 
Size of Plots: 6 rows x 22 feet planted (22 inch rows) 


oe 


Harvest Area per Plot for Root Yield: 6 rows x 18 feet 


Samples for Sucrose Determinations: 2 samples per plot, each 1 row x 18 feet 





Stand and Bolter Counts: Beets counted in laboratory for stand. 
No bolters developed.’ 


Recent Field History: 1956 alfalfa, 1957 potatoes fall plowed 


Fertilization of Beet Crop: 20 tons manure per acre plowed under 
150 pounds per acre 21-53-0 broadcast before planti 


Leaf Spot Exposure: Only slight development 


Black Root Exposure: None noted 


Curly Top Exposure: None noted 


Other Diseases: Both root-knot and sugar beet nematodes observed 








Soil and Seasonal Conditions: Three severe hail storms plus nematodes contribute 
to poor yield on this potentially 25 tons per acre 
field. 
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Cooperator: Greet Western Sugar Co, by H. &. Brewbaker and H. L,. Bush 


Location: 


Variety 


GW674 
SP5510-0 
SP5724-0 
SP5481-0 
SP566-0 
SP5714-0 


General Mean 

S.£. Variety Mean 

S.E. Variety Mean 
as % of Gen. Mean 

Diff. req. for Sig. 
(Odds 19:1) 


Source of Variation 


Rows 

Columns 

Varieties 

Error 

Total 

Calculated F Value 


(a,(b,(c See attached 


Wm. Kroskob Farm, Fort Morgan, Colorado 


(Results given as 6 plot averages) 


Acre Yield 


eUnGe 
Recoverable\® Grosg 


DF 


ome 


Ww Ry 


Wo wruw 


Varience Table 


Qve Roots Sucros 
~~ (lbs. ) (ibs.) (tons) (%) 

3479 4162 43.53 15.36 
2879 3588 12.88 ioe 9? 
2389 2986 11.16 13.38 
2325 woe 5 11457 12.93 
1963 2435 Selo 14.58 
1719 2188 8.73 Taed2 
2459 3045 11.04 “13.79 

~ 027.87 05594 coLoe 

— 419 3.49 2432 

301 (b 376 «1.65 0.94 


—_ 


lbs, 


Neen Source. 
Gross Sugar \e Roots Sucrose 
(%) 


Thin 


Juice - 


Appe 
urit 
(%) 
91.92 
90.30 
90.20 
89,10 


90.45 
89.55 


90. 25 
4721 


0.52 


1.39 


(tons ) 

Teto 72320 
4.58 - 64,60 
26.94 6,8000 
188 * 26110 
6.71 2.4460 
3.78* 11,13%# 


sheet for footnotes, page 232. 


Year: 1958 


Beets 
per 


(No. 


98 
85 


74 
78 


86 


Purit 
& 


3224980 
«9000 
55620 
1.3365 
6.3294 
Ae16** 
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AGRONOMIC EVALUATION TEST, 1958 


Conducted by: H. E. Brewbaker and H. L. Bush 

Location: Great Western Sugar Co., Exp. Station Farm, Longmont, Colorado 
Cooperation: Great Western Sugar Co. 

Date of Planting: April 4, 1958 

Date of Harvest: October 4, 1958 


Experimental Design: Latin Square 





Size of Plots: 6 rows x 22 feet planted (22 inch rows) 
Harvested Area per Plot for Root Yield: 6 rows x 18 feet 
Samples for Sucrose Determinations: 2 samples per plot, each 1 row x 18 feet 


Stand and Bolter Counts: Beets counted in laboratory for stand 
Bolters counted August 25 


Recent Field History: 1956 corn, 1957 barley fall plowed 


Fertilization of Beet Crop: 150 lbs. per acre ammonium nitrate and 
150 lbs. per acre treble super-phosphate plowed under 


Leaf Spot Exposure: Very mild and spotty, not severe enough for readings. 
Black Root Exposure: None noted 

Curly Top Exposure: Rather severe (see data sheet for readings) 

Other Diseases: Some virus yellows observed, also some sugar beet nematode. 


Soil and Seasonal Conditions: Curly top disease coupled with some small nematode 
spots contributed to high variability in this field 





Cooperator:_ Great Western Sugar Co. by H. E, Brewbaker and H, L, Bush Year: _. 1958 


Location: Great Western Sugar Co, Exp. Station Farm, Longmont, Colorado 
(Results given as 6 plot averages) 





Acre Yield Beets 
Gross Top4 Curly General. (f ea (h pee 
Variet _ Sugar Roots Sucrose Vigor Top Bolters Appearance Crown® Sprangling”’ 100 f 
lbs.) (tons) (4) %5 i 
GW674 6063" 20,95  TA,A7 Na Biee 258 150,00 J 34 3.7 109 
SP5510-0 9928) “RUse0—— ks e03 eps et O94 4.6 4.3 52 108 
SP5481-0 Foe 19690) 45.83. 2.0. 227. 1.0.00 4.5 ws 5.0 107 
SP5714-0 RIOD Be? LAT R3 25588 A298 0700 4.5 4.4 4.7 106 
SP566-0 Aleeom 10620. 13,48 2,8  - 3.0 200 4.7 4.3 hel 101 
General Mean De20 «AG |= LEST . 2.200 5,7 - - - - 106 
S.E, Variety Mean 191.73 .5716 .2873 ~ = - - = - - 
S.E. Variety Mean 
as % of Gen. Mean 3.67 3,03 2.07 = - - - > - ~ 
Diff. req. for Sig. 
(Odds 19:1) soe" Wohl "ho, sects Met op Fie m S , . 


Variance Table 


ao Mean Squares 
Source of Variation DF Gross Sugar \¢ Roots Sucros 
(ibs) (&) 


(tons ) 
Rows 5 - thedl 1.3580 
Columns 5 - 0.55 4460 
Varieties 5 - 27025 28660 
| Error z 20 - (1,96 4950 
| Total BS - 5 e 71 e 6643 
Calculated F Value - = 3.73% NS 


(b ,(c See attached sheet, page 232. 


(a 1 = extremely large tops, 10 = very small tops 

(e O = no evidence of disease, 10 = beets killed by curly top 
(f ' 1 = good clean roots, 10 = very undesirable appearance 

(g 1 = low, smooth crown, 10 = high, large crown 

(h O = no sprangled, 10 = extremely bad sprangling 


Cooperntor: Great Western Sugar Co. by H. EB, Brewbaker, R. R. Wood, H. L, Bush Years 


Location: 


ee Se 


Variety 


Klein E 
SLO20 (Mono Klein EB) 


Mean (a 

Sm 

Sn/Gen. M. (%) 
LSD 5% pt. 


Klein E 
SLC20 (Mono Klein E) 


Mean(a 


Sin 
Smn/Gen. M. (%) 
LSD 5% pt. 


Klein E 
SLC20 (Mono Klein B) 


Mean(d 


Sm 
Sn/Gen. M. (%) 
LSD 5% pt. 


~ £71. - 


(Results given as 9 plot averages) 


lbs, 


teeneduser Seta 
Recoverable\® Gross Roots Sucrose Purit 
“ay 


Tibs.) (tons) 


Thin 
Juice 


Appe 


Alec Bangert Farm, Billings, Montana 


3614 44, ae 
3456 1.245 
a 106, 32(¢ 
- 2 e 5 0 
249 (b 306 


16.30 
LA. Ik 


14.99 
2025 
0.95 


Ler? 


14643 


14.16 © 


01547 
1.09 
0.48 


90.58 
91.48 


90.91 
02291 
0.25 
0.68 


Floren Peterson Farm, Chinook, Montana 


71950 9196 27.37 16.80 93.34 
7299 8305. 24.44 16.99 94.11 
7113 8197. 24.26 16.90 93,52 
= 196,07 .5433 .1450 43326 
- 2.39 ee 0,86 0.36 
480(b 553. “1,53- 0.41 0.94 
Big Yorn Sub-Station, Powell, Wyoming 

5038 5506 15.50 17.76 96,04 
14842 5249 14.76 17.78 96.47 
4891 5337 14.89 17.92 * 96,16 

214.90 .5868 .1436 1884 
mi 4, 031 3 295%" = O80 0.20 
739 \b S06 Vhong a Ges). 0.71 


(a, (b,(c See attached sheet, page 232. 


Gl . Mean for 9 varieties in complete test 


p 
Bolters 100 ft, 
re) 


0,00 
0,00 


0.10 


0,00 
0.15 


0.35 


Beets 
er 


No. 


117 
117 


92 
95 


92 













| 


| 


(a 
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Recoverable Sugar 


A technique, whereby thin juice purity could be determined from 


small samples was first used in 1953, following methods recently developed 
in the G.W. Research Laboratory at Denver. Using the resultant purity 
figure, a calculeted "Recoverable Sugar" is obtained. An example of the 
calculation is as follows: 


Sugar in beets = 12.00% 
Standard total losses = 0,30% 
Sugar on beets at sugar end = 12.00 ~ 0.30 = 11.70% 


Assume standard molasses purity = 62.5% 
100,0 - 62.5 = 37,5% Impurities on solids in molasses 


Ba9 2 1.6667% Sugar on impurities in molasses 


Sugar sacked 
85% purity thin juice = 15% impurities 


# = 17.6471% impurities on sugar 


Sugar end = 11.70 x 17.6471% = 2.06471% on beets 
Molasses produced = 2.06471 x 1.66667 = 3.4413% on beets 
Sugar sacked = 12.00 = (0,30 + 3.4413) = 8,2587% 


Recoverable sugar = 822587 = 68.82% 
12,00 


(b Approximation - Calculated as percentage of "difference required for 


Significance for "gross" sugar on basis of relationship 
between general means for "Gross" and "Recoverable" sugar. 


(c Caleulated from the formla: 


; = § lbs, beets )? ee (3 ¢ sugar. J? 
S lbs. sugar = Seat Meee ercanre Zar 
yes Mean lbs. beet : ean % sugar 
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Hollendale U.S.D.A. Cooperative Test - 1958 


a Acre-Yield Plants Per 
Gross 100! 
Description ee Variety Sugar _ Roots Sucrose Row. 
nee pounds tons percent number 
Root Rot ~ Leaf Spot Resistant Ace. 1402 6015 23.72 12.68 reer 
Hungarian Beet Seed Saras H9 5934 21.64 13.71 69.5 
Root Rot = Leaf Spot Resistant SP 572h-0 5899 23.19 12.72 78.6 
US #401 Ace. 100 5560 22.03 12.62 7209 
Root Rot = Leaf Spot Resistant Ace, 101 Su77 £1.81. 12.5) 80.1 
Commercial (536) Am #3 8S S10 = 21.220 12.76 71.5 
Root Rot ~ Leaf Spot Resistant SP 5714-0 5312 20.29 13.09 77 elt 
Root Rot ~ Leaf Spot Resist. Mono. Acc. 1405 9k = 18.53 13.34 1602 
General Mean 5573.21.55 12,93 75 elt 
S. E. Variety Mean ot 200 el2 03 
nom " as % of Gen. Mean . 8.35% 1.92% 2 66% 9 ls 





Diff, Req. for Sig. (Odds 19:1) 


Mean Squares 
Source of D/F Gross Sugar 2 ~~ Roots Sucrose Plants Per 


9 ele 








Variation (lbs. (tons) Percent 100' Row 
Columns 7 - 269 59 0.357 167.57 
Blocks 7 - 7 033 0.6449 Sh ol) 
Varieties 7 ~ 1658.72 1.35 123.00 
Error 2 - 227 097 0.118 52 h5 
Totel §é.6# sei, aLinoU,s, 5 
Calculated F. Value - 7o28% 11 73H 2 3lpt 
a/ Calculated from the formula: 
- SE lbs. Sugar = Mean lbs. Sugar SE Ibs, Beets ) 2+ ( SE ar 

(Mean lbs. Beets) (Mean ugar 


*Significant at the 5% level 
x#Significant at the 1% level 


Comments: 

Planted on Mr. Henry Ravenhorst's Farm and conducted by Mr. Donald Farus, 

Latin Square test, 8 x 8, Plots 3 rows wide, 35 feet long. Planted May 1, 1958; 
harvested September 25, 1958, The center row was harvested and divided into two 
samples for sucrose determinations, All three rows were harvested for yield. 

Field history and fertilization: Beets 195h3 potatoes 1955; beets 1956; potatoes 19573 
beets 1958. There was 00 pounds of 0-12-36 spring broadcast and 250 pounds of 5-20-20 
applied at planting time. 


Soil Type: Marl. 
Diseases: Some scattering of Rhizoctonia but of little importance, also very 
little leaf spot, . 


Reliability: Although some differences were detected for stand, the test can 
be considered reliable, 


Notes: The variety Saras H9 was received from Hungary and supposedly has some ° 
leaf spot resistance, 
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HOLLY SUGAR CORPORATION 


VARIETY THST 


1958 


__ SWINK, COLORADO 


U.S.D.A. —- L.S.R. GROWER: MITSUO YAGAMI 
Acre Yield _ 
Gross Tons Percent No.beets 
Variety Source oat Sugar Beets Sucrose 100' row 
HH 1 361HO x H 56-55 6761 22.582 14.97 106 
SP 5611-0 Lot 7337 5504 18.953 14.52 107 
SP55600-01 Lot 7324 5201 18.858 13.79 109 
SP57240 Synthetic ae 18.693 13.74 107 
SP5512-0 Lot 7320 5098 17.617 14.47 114 
Acc. 1400 US 401 5019 17.674 14.20 Lic 
Ace. 1401 SP5481-0 5015 18.079 13.87 ba2 
Acc. 1402 SP5510-0 4986 18.080 13.79 114 
SP5713%-0 D. Stewart 4959 16.822 14,74 113 
SP5714—0 SP5614-0 4582 15.715 14,58 109 
$P555~0 U-I 4298 16.003 13.43 1138 
SP554-0 U-I 4132 16.026 12.89 108 
SP5651-0 U-I 3989 15.270 13.06 111 
SP55~206-0 Lot 7206 3959 13.058 15.16 ‘110 
SP558-0 Lot 7208 3779 13.516 13.98 108 
Ace .1405 SP566—0 3475 12.860 13.51 107 
SP557-0 Lot 7207 3432 13 ok 13.19 103 
Gen. Mean 666 16.636 13.99 110 
S.E. Mean 2108/ 627 34 
Sig. Diff. (5%) 586 1.755 -96 
S.E.M/Gen. Mean (%) 449 3.77 2.44 
VARIANCE TABLE 
Mean Squares 

Source of Degrees Tons Percent 

Variation of Freedom Beets Sucrose 

Replications 8 269.65 15.89 

Varieties 16 61.62 4.05 

Residual 128 3.54 1.05 

Total 52 23.66 2.15 

Calc. F Value 17.41 3.85% 


** Exceeds the 1% point 


a/ SM calculated from formula. 


Plot size: 3 rows (20") x 39! 
Design: Randomized block. 

Date planted: April 15, 1958; 
Two 10~beet samples taken for 


Previous crops: Alfalfa 5 years. 


2.14 


of significance 


planted; 3 rows x 35' harvested. 


harvested: Oct. 16, 1958. 
sucrose analysis. 
Spring plowed. 


Fertilizer applied: 200 lbs. per Acre Ammonium Nitrate and 300 lbs per 


Acre of T. 


S.P. 


eeeeoes Nontite from this test are considered reliable. 


ad 
MIE 
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1958 COOPERATIVE EVALUATION TEST OF SUGAR BEET VARIETIES 


Rocky Ford, Colorado 


Cooperation: Colorado Agricultural Experiment Station. 


Conducted on the Arkansas Valley Branch Experiment Station 
by Jerre F. Swink, Superintendent. 


Comments: 


Latin Scquere Tost, & xb, Plote h rows wide (22 inch rows), 39 feet long. Flanted 
April 16, 19503 harvested October 21, 1956, ‘Iwo inner rows of each plot were harvested 
fron a total row length of 70 feet. ‘Iwo ten=beet semples ware taken at randon from the 
harvested section of gach plot efter lifting and topping. — 


Flold history end fertilisation: Smell groin in 195i; alfalfa in 1955 and 1956 
potatogs in 1957 with 500 pounds of Ge2h6 applicdy suger beets in 1950; there was 
300 pounda per acro of Gahinb epplicd prior to planting; LOO pounds per acre of — - 
20-53-00, built up with 100 pounds of amnoniua nitreto (33,300) was added to the 
irrigation water, 


Soll typet Hacky Ford Clay Loan. 


“Diseases: Cercospora Leal’ spot was eevere to moderate over the complete test. 
Readings, veing a sedle from O (no infection) to 5 (completely dead), were taken 
Ceptarber 10, 1958, At harvest time symptose of curly-top viruy else was prosont.e 
An aotdnato of 10 percent of the bects were infected. Stwein Aco. 1405 appeared 
to be more susceptible than the others. 


Radebility: Results ere considered quite reliable, 


Notes: Similar tosbs as this one have been cenducted at the Arkansas Valley Branch 
Station foy the past soveral yosrs, In the majarLty of these testa the comerotal. 
variety, Anoricen /2 hap cutsyLelded the othe strains, In this toast Aces Uj02 was 
oijnivicantly higher than Ameriean #2 dn tomage end pounds’ sugay per acres Some af 
the losses in yield of imariean #2 can be contributed to the severe oplphytetie af 
lent pote 


The bottom two ranking strains were monogerm varieties, It te quite obvious that 
thay ere not rendy for cawnoreiel production, It sleo should be pointed out that, | 
the stand of the bottan ranking strain Ace. U,Q5 was the poarest for oll verietics, 
There was scene stand reduction in this strain due to diacase factors, however at 
harvest time, there was atill a sufficient munber of well spaced beets for this 
variety to reach ite potential yield wider the conditions of this test. 


1958 COOPERATIVE EVALUATION TEST OF SUGAR BEET VARIETIES 





Or oas 
Desoription Variety Sugar Roots Sucrose 
pounds tons porcent 
Root RoteLeaf Spot Rorist. AGS» 102 8 26679 1309 
Root Rot~«Leaf Spot Resist. SP S7@k-0 — ‘7309 2h, 86 lhe 
Root RoteLeaf Spot Resist. Acc. LUj01 69.36 2.25 Lied 
Root Rotelwaf Gpot ResLet. Am #2 687% @hy Oly Mi03 
Root RoteLeaf Spot Resiat. SY S7Ly«O 6053 23.496 Ly .3 
US #4OL Aco, 1400 6h93 23.619 - 14.0 
Am #2 Monogerm Bel 5976 21.97 13.6 
Root RoteLeaf Spot Res. Mono, Aac, LOS 5570 20.433 1367 
Genoral Heon 6675 
ue an Veviety heon LY of 
" " as af of Gen, Hoan 9 B lS is bi 33 a 


im HOGs Lor tive Codd Lota) 





Bourco of D/? 
Variation 


Colunms 

Blocks 

Varieties 

krror L 


o 
Caloulated F, Velna 


ow 


=— 


af Celevleted fran the formulas 


SE lbs, Suger * Neen lbs. fuger 


#v Significant at the 1% level 
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Rocky Ford, Colorado 





BTU 









Hea NG 


Grose & 


ioote 









Acro-Lield gs Pients Per Loar 


100! “pot 
Row Reading 
number 

1.25 ols 2.6 
12307 Le? 
LZ oD 2. of 
1.26 ol) 3.6 
1Z1 od 1.7 
127 oly a e7 
132 a2 367 
116.6 3.6 





Wud Bits a 


uEreEae Piants Per Leat tp ot 


(bee) (eons) Peroont 100" Row Resding 
“ 260.5 0,00 33.42 02657 
: 3963 = 07337 28 2657 
. 1032.9 1603 G42 6 2S 
“ Lil. Os 11,02 yisy3 
entero OS SSL OT 8G elite 





COOPERATIVE AGRONOMIC EVALUATION TEST = 1958 
Fort Collins Experiment No, 1A 
Conducted by: J. O. Gaskill and J. A. Elder, 
Location: Hospital Farm, Fort Collins, Colorado; Field number 3, under sprinkler, 


Cooperation: Colorado Agricultural Experiment Station and Board of Gounty Commissioners 
of Larimer County. canbe a 


Date of Planting: May 12, 
' Date of Harvest: October 6, 


Experimental Design: Latin Square, 8 x 8. 
Size of Plots: Four rows x 24'3 rows 20" apart, 





Harvested Area per Plot for Root Yield: Two inner rows x 21'; all roots topped, washed, 
and weighed, ‘ 4, 

Samples for Sucrose Determinations: One 22=beet sample was taken at random from the har= 
vest section of each plot, after Lifting, and before piling and topping, Pulp from all 


roots of any given sample was composited. Duplicate sucrose determinations were made, 
with a third determination in case the first two failed to agree satisfactorily, - 


Stand and Bolter Counts: Actual counts were made in the 2 inner rows x 21", in each plot, ‘- 
on September 19, é a 








Recent Field History: 1953, sugar beets; 1954-57, alfalfa; plowed 8/29/575 barley planted 
on 8/30/57 for green manure crop, and plowed under 11/12-15/57, at a 


Fertilization of Beet Crop: Approximately 200 lbs. treble superphosphate, per acre, applied 
on 8/28/57, just before plowing. a 
Leaf Spot Exposure: Severe, 

Black Root Exposure: Negligible. 


Curly Top Exposure: Curly top symptoms began to appear soon after thinning, and the pers 
centage of infected plants apparently increased gradually until the latter part of the > 
season. Root yields obviously were reduced somewhat by the disease, but stands were nob 
affected materially, wads 


Other Diseases: Negligible, ae ee 





Soil and Seasonal Conditions: Soil type —- Fort Collins Loam, light textured phase, or 
Fort Collins Fine Sandy Loam, The crop was sprayed or dusted 5 times with Parathion and a 
Toxaphene, chiefly for control of the beet leafhopper ( and curly top). The weather was ) 
not far from normal, Furrow irrigation was adequate, The crop was inoculated (Cercos= 
pora beticola) by means of a power sprayer on July 22, using a spore suspension pres 5. og 
pared from leaves collected from the 1957 crop, Following inoculation, daily light 

sprinkling with water (usually in evening, only) was employed, until the end of August, 
to promote leaf spot development, ah 


Reliability of Test: Satisfactory except for curly top, The varieties differed quite 

significantly in percentage of obvious curly top near time of harvest. These differences ' 
must be kept in mind when making varietal comparisons, particularly in yield of roots and — 
gross sucrose, 
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OBSERVATIONAL TEST OF BREEDER SEED OF SYNTHETIC VARIETIES CARRYING 
RESISTANCES TO LEAF SPOT, BLAGK ROOT, AND CURLY TOP 


Leaf Spot Sprinkler Field, Hospital Farm, Fort Collins, Colorado 


Experiment No, 2A - 1958 


(Results given as 4-plot averages) 
‘Leaf Spot #*Other Fol,Read. ; 








: 3 : 
immed, Par. , Ent; t 
? : Ema 8/27- Remarks 
Description ; or Contrib., + ry 9/8 3 2b wt So be Ges 
es Pp : No. ‘ Seed Mos Noss 29 i / : ' ‘ ; 

S 401 we 7359 Aco,1H00% 10¥.. 2.9. 7320, 5.8 6.0, 520 
oS pois (from Pec.) WG 7328 " 1401 102 1.9 Zol 5.8 6.0 5.0 
SP 5510-0 ( " clones) wo 73'70 " 3402 103 1.8 2.5 53 5.8> RO 
SP 5611-0 ( " we) WC 7337 0 LAL oy lOue 21k 2.0 555 9 5 BE 5a 

" " WG 7320 " UIs 105 2.3 2:6 5.5 6.0 dis 

Stee " " SP 5713-0 Hy Salem 06 143° 234." 525.. (Se See 

" tiie (> Bt thy) SP 5714-0 f)ep170-a 107" 1,8 2.0 5.8 6.0 580 

" ne ( tt " ) SP 5716-0 My (21.73) 1089 1,.60°-9),0" SUB. 6.8 468 
Broad b syn. vars SP 572-0 " 2171-8 1091.6. 2.1 63:0 6.3 5.3 
ae wecctitoa PeCe) SP §7365-01 " 2174 110 lad 1.8 5.8 6.3 5.0 

" f {= tte te) SP. 57356602, A759) 71 19 2.8600 60s 
SP 55600-01 (from pec.) WC 732k " 4s09 112 2.6° 2.9 6.0 6.0 543 
SP 5/,60-0 a | WO 6327 WSO TIS 163) Bel Sed Code Das 
ae res. U-I(SP 554-0) " 1416 DA 463° 545 5.5 5.5 6.0 

TA Ln m( " 555-0) *™ 1417 115 2.6 5.4 43 5.0 6.0 

onow "( 5557-0) " 1418 116 2.8 Ah 5.0 545 5.8 
Syn. +, LS-CT Res, (from , 

Boleneat 4 SP 57108-0 WO21760 7 117.2 262 269, 9s Tene (040 

. e, LS-OT Res, (sel. 
ess Gektas) SP 57109--0 Ut 2177) MAAS SL. ee Is™ Aes 5.8" Fee 
SP 557-0 (monogerm) Wo 7207 W 1,03 6.219 6268) o2sBro oS eFe bebeh 5 3am 
SP aoe " ) we 7208 W UO) 120 91.5 5° 225° 53 36.0s 5a3' pea 
SP 566-0 uM ) Wo 7209 W DROS) 123, 24. 3.0/6.0 2 Sis oe mm 
(élae91) Ms x SP 5460~0 As0.5. Gb. " 1398, 0122 62.8 -4.0 5.3' 6.0>° 5.0 
(monogerm) Monogerti 
SL 108 ms x SP 5460-0 WG 7316 f) j)90% 129 92.8 3,8255,.8 69 5.5 Gy. 
SP 5460-0 Wo 6203F & 
Oe aden ree be ie at baeee } " 1396 12h 2.8 2.9 63 6.0 5.5 
US 400 © WO Adds M 2056 125 269 369 Soh 506 505 te 
¥¢ 1329 (US 400 Clones V-34, 

i ey) 37, & h7 SP S57LIOl-0 1261.3 169 5.5 6.0 hed 
US 201 rr 551026-0 SP571002-0 127 0.8 leh 5.5 5.8 6,0 
1958 "Local Ck." GW674-560 Accs,2168 128 2.3 Or 6.82 6,017 6.0 
Syn. ck, (486-0 WO 3216 151327 7 129° 5.3 6.34 6.07 4.0 538 
4 71001-0 i WC 9323 "1358. 130 5.3 6.5 6.0 348° ° 5.3 
R Fee MM (L.S. suse, Move ll a oa teen Met te: 


a/ Leaf spot readings (J. A. Elder): 0 = no leaf spots 10 = complete defoliation. The 
readings of 9/8 were made at "peak stage" of the epidemic and are considered more 
meaningful than the readings of 8/2729, 

Other foliage readings (J. A. Hlder): (8/27~29) 
Uniformity: Low no, ~ uniform; high no, = irregular (in size, type, and color). 
Size: Low no, = small; high no, = large. 
Color: Low no, = light green; high no, = dark green, 


ield plant 
Plots 2 rows x 12's 4 replications, except for Acc. 2056 which occurred in & plots. 
. Artificial inoculation and frequent sprinkling used to promote leaf spot development. 
Remarkst 


Kxoept for the varieties with known ourly top resistance (entry numbers 114, 115, 116, 
117, 118, 122, and 123), the curly top disease was quite prevalent in this test, Such 


plants were disregarded insofar as possible, in making readings, and reliability of the 
test is considered adoeptable, 
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OBSERVATIONAL TEST OF NEW ACCESSIONS AND MISCELLANEOUS NEW SEED LOTS 
Leaf Spot Sprinkler Field, Hospital Farm, Fort Collins, Colorado 
eriment Noe 5A, 1958 ae; ' 


; t g $ : aft Other Fol. D/? t oJ 
Immed, Par. Ent-'Leaf Spot ° q 
Description ‘or Contrib, ' FeGe py ! 9/5- *' Read. 8/27 : a $ 
t Noy t Seed Nostyg, #8/27 19/2" ot at 
tt ta St, 
Monogerm syn, vare SP 5832-0 Acorl97 69 1.6 2.1 «5.6°' 6.0 8.0% 
Hilleshog; An; from ; 
Rasmussen H 3611 tt 1Ges9 01 sS. 5,0) 5,00 6.0.02 
US 201 rr 451006~0 5010070 71 0.5 0.5 5.0 5.3 63 & 
US 201; 501007~0 541001~0 PILOOI-O 72) 00S? 0.8 5.0, 5.5 46.0 Vth 
do 551026-0 371002-0 73 0.9 1.3 5.8 6.3 60 4 
§1~319 RR x US 201 rr L.R.P. no. 
56-6346 571008-0(F2)74 3.0 5.0 760 he5S 55 2 * 
do L.R.P. no, 
5664.42 571009-O(F)75 3.0 45 565 3.5 6.0 2 
51-319 RR x US 201 rr LeR-P.56-64,29 571819-OL 76 2.5 3.5 6.0 4.5 6,0 2 i 
US 201 rr L.R.P.56~64332 571819-02Y77 0.8 1.0 5.0 5.0 $0 2 
51+319 RR x US 201 rr L.ReP.56-64429 571818-01 78 3.5 4.0 6.0 5.0 6, 2 * 
x 
52-334 (pink rt.) L.ReP.56—64222 m ARG 79k3 Om bi0 8.5 “has * 
Dem, inb, (RR,globe, white 
rt.) 51-319 5OLOL7=0) § “60727.0% 7.5 660 USS 5,004 72 % 
Dem.inb, (RR, adedxxy, ‘pink rt.) 52-334 5610180 81 4.6 5.0 4.0 4.0 4.0 2 # 
LS-BR res.3 50A3-00 WG 1275 Acc.1339 823, 4.0'1558 6.0. 550. 
Bot. res, sel. from Aco.1192 
(we 1275) 4. strains 571102-00 83 3.0 3.3 6.3 63 53 4& 
SP 5481-0 (LS-BR res.) WG 5214 Add. 2066 85 1.3, 2.0 5.3 6.5 4&8 4 
do do Me LLL CG ike” Rad, S5i6mOsaN Aes 4 
do (Bot. res, sel.) Acc.2066 5'71103-0 S716 2,0 5.50 OLOr oan 4 
Bot. res. syn. var. 551609-0 STILOLROL) , 88 2.8: 305)915.5206.0, 5.5.2 
SP 5615-01 MS 2 x SP 5615-0 
? WC 7200F Aco,l406 «= 89-—«s- 2.0 2) 3 «6053 
SP 5515~01 mm MS x SP 5515~0 
nm wo 6308F " 14,07 90 2.5 2.6 6.0 5.8 Dae 4 
SP 5515-0 mm T.O. WO 6307M " 1,08 GL 2655340 555 5507 5.3 4 * 
Desprez ~ France RC=1 a a3 927 3.0% 365 B 5.8 S S.Be ESa eh 
do RC=2 Wh 93ers hae 3.6 MESO. 5S. Seay 
Polycross; Desprez = France 30B-—RC ne LAS ree! We Ee eon ide 2 
Hungarian var. Saros H9 "1419 05 3.0) 04.9 96.3 me O.0 25,5 4 * 
Com. var. GW 674-560 © 2168 «96 2,3 2.9 — 5:8 6,3 25; 8amek 
Rhizoc,.res.sel.from GW 67h C770(G.W.S.Co.) " 2169 97 2.3 2.8 5.3 6.3 6.3 4 
471001-0 WO 9323 e358 98 @334. 668)" 565. bes) | Sea 4 
US 400 WC Add " 2056 Kee See PEE LA SLE) 8 
Pioneer WC 3258 u 6023 100 309 6.3 6.5 45 6,0 4 


a/ Leaf spot readings (J, A. Elder): O = no leaf spot; 10 = complete defoliation, The 
readings of 9/5-8 were made at "peak stage" of the epidemic and are considered more 
meaningful than the readings of 8/27. ’ 

b/ Other foliage readings (8/27/58; J. A, Elder): 

Uniformity: Low no, = uniform; high no, = irregular (in size, type, and color), 
Size: Low no, = small; high no, = large, 
Colors Low no. = light green; high no. = dark green. 

c/ Asterisk (*) indicates that foliage readings are of questionable value, largely bes 
cause of curly top. 

a/ 571819-02 thinned to pink-hypocotyl stand insofar ase possible (actually only about 

~ 1/6 of thinned stand was pink). 


Field plan: 
Plots 2 rows x 12's; 2 to 8 replications as indioated, Artificial inoculation and 


frequent sprinkling used to promote leaf spot development, 


Remarks: 
Curly top was quite prevalent in many plots. An attempt was made to base all foliage 
readings on non-ourly top plants, Except as indicated (see footnote c), the reliability 
of the results given is considered acceptable, 
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SUGAR BEET VARIETY TEST 


Conducted by Spreckels Sugar Company in Their District 2 


Reported by Lauren Burtch 


Liberty Island 
Variety Sug/Ac. Tons/Ac. 
pm 
5510-0 h.gQ12 23.89 
US 400 L.,003 ne) edn 
5612-0 3981 23.94 
5611-0 Saas ols ee 
US 401 34768 22.44 
US 56/2 39765 21.96 
674, H2 3,658 20.72 
55206-0 34462 19.50 
US 104 34377 19.70 
5651-0 35570 20.48 | 
555-0 34362 19.97 
LSD P=.05 0,541 2009s 
LDA P=.0l1 0.718 Jee s 
General Mean 5 2652 22.65 
S E of Mean 0.196 1.168 
S E in % of Mean 5.09 4.87 
Ph. June 2, 1958 
Harvested 10/29/58 
Disease was not a 
factor in this test. 
16 varieties x 6 replications 
Arvin 
663 Hl Ry d47 25259 
US 75 2,066 - 19,81 
LSD P = .05 NS 3.60 
LSD P = ,O] NS 4.81 
General Mean 2,179 21.63 
S E of Mean OoL5 1.26 
S Ein % of Mean 6.88 5.82 


Pieen /21 /58 
Harvested 11/12/58 


Leaf spot was a factor inthis field. 
was sprinkled irrigated ard severely d 


% 
Sugar Stand 
163782 Se pao 
17335 111 
065 163 
17.38 138 
LO¢77 160 
Lye oe 153 
17.63 Sad ay 
17.87 140 
17215 it 
16.45 14 
16.87 142 
0.64 
0.86 
17.04 LAL 
0.73 
Seok 
10,15 160 
NS 
NS 
ee ae 167 
aed. 
3 
efoliated, 


Alte 


SUGAR BEET VARIETY TEST 


Conducted by Spreckels Sugar Company in Their District 2 
Reported by Lauren Burtch 


fudor Sug/Ac- Tons/Ac. Sugar Stand 
5481-0 25929 17.7h 16.65 91 
US 400 24929 17.78 6. 99 
554-0 Reino 16.63 16.38 102 
5460-0 eos 2533074 16.7) 98 
US 104 2,482 5.15 16.36 90 
674 H2 2,148 13.08 16.58 io 
US 56/2 1,835 11.13 16.48 8h, 
LSR P = +05 0.565 3240 0.49 
LSD P =, O1 0.782 4.52 0.65 
General Mean 25551 15730 16.74 89 
S E of Mean 0.200 Leu 0.17 
S Ein % of Mean 7.8h 7352 1302 


Pl. May 9, 1958 

Harvested 11/4/58 

Leaf spot was not present in this test. Yields were 
adversely arrected by the presence of Sclerotium rolfsii 
10 varieties x 8 replications 


Newnan 

Variety Sug/Ac. Tons/Ac. Sugar Stand 
663 Hl 2 385 LisoG LOo37 lil 
US 22/3 25352 14.23 16.68 126 
US 75 24120 ele 16.18 Lee 
LSD P = ,05 NS NS NS 33 
LSD P = .O1 NS NS NS NB! 
General Mean 27335 14.36 16.77 121 

S E Mean 0.124 1.35 0.49 12 

S E in % of Mean 5.18 9.40 2.92 9.67 


Pl. April 23, 1958 
Harvested Oct. 14, 1958 


Initial stands were affected by seedling diseases, 


(16 varieties x 6 replications. 
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STRAINS COMBINING LEAF-~SPOT AND CURLY-TOP RESISTANCE 
Developed at Salt Lake City with Curly-Top Selections 
at Jerome, Idaho, and Salinas, California 


i i 





SL STRAIN 
NUMBER DESCRIPTION 
A eT ce Sa  ere re e  r e Paen n re rer aprwerk ef comer ePeaPe-pypoe nisentoariotaseraoesaiehenenterpmincerieg, 

701 601 aa X (720 to 730 stocks 

601 = Increase [rs US 35 aa X US 201) aa X US 201) 
720 Fy (US 201 X CT9) CT sel. in Fp at Jerome, Idaho 
721 Increase from CT sel. [us 201 X Fo (US 201 X cng) ] 

~S 

722 Increase of ba US 201 (self-fertile) x us 201 X (US 201 X CTY) 

With CT sel. in by generation at Jerome, Idaho 
723 do. 

(using Self-sterile US 201 in final backcross ) 

724 do. do. 
725 Fo (US 201 X US 201B-20) 

US 201B-20 = CT sel. on virus No. 11 by Dr. C. W. Bennett 
726 Fo (US 201B-18 X US 201B) Jerome CT sel. 

US 201B-18 = Cf sel. on virus No. 11 by Dr. C. W. Bennett 
727 Fo (US 201B-20 X US 201B-19) 

Both parents = CT sel. on virus No. ll 
728 Fo (US 201B-20 Virus No. 11 sel. X US 201B Jerome CT sel.) 
729 Fe (US 104 single beet X US 201B-20 Virus No. 11 sel.) 
730 Fo (US 104 single beet (MS plasm) X US 201B-20 Virus No. 11 sel.) 
ok US 201B Jerome, Idaho, CT sel. from five beets by Albert M. Murphy 


a a a a a pn rrr crease peat apne 


Original US 201 = Fort Collins 501007-0; 1953 dntry SL 3305 
Original US 201B = SP 52126-0 from Dewey Stewart; 1954 entry SL 4332 
Original US 104 or US 104 type = SP 5551-0137; 1955 entry SL 5303 


Male sterility: 


aa = Recessive condition known as Mendelian male sterility 

Population SL 727 segregated for Mendelian male sterility; hence the 
parent plants US 201B-19 and US 201B-20 were heterozygotes, 
possibly of constitution Ja. 

Population SL 750 segregated for male sterility and semi-male sterility 
probably due to cytoplasmic inheritance from the US 104 parent. 


*Self-fertility: 
Self sterility prevailed in US 104, US 201B and for all parental US 201 
beets’ except for the final backcrossing in production of SL 722. Here the 
US 201 parental beet (SL 503-15) was highly self-fertile. Self-fertility 
was also introduced where CT9 was used in the parentage. 


t= 








STRAINS COMBINING LEAF-SPOT AND CURLY-TOP RESISTANCE 
Results at Four Locations, 1958 


BELTSVILLE FORT COLLINS JEROME SALT LAKE CITY 


STRAIN MD. COLO. IDAHO UTAH 

OR Teaf- Roots Leaf-spot score % Curly-top Roots Percent 

VARTETY2/ spot per 8/26 9/4 Test Test per sucrose 

score plot A Bee acre 
Lbs . Tons 

SL 7OL = 601 aa X (720 to 730) 4.1 3933 ie 364 107-85 35.6 14.0 

SL 720 = Fy, (201 X cr9) Sel, kh Bet 5.8 Viele 28.4 121.3 
| SL 721 = 201 X (201 X CT9) 5H 27 0.8 21 SOuEaG 26:5 11.6 
_ SL 722 bo to 201 hou 719 0-5 25 5 85 21.5 lb.2 
) SL 723 do. hed 95 0.9 2.0 6h 78 29,07 01277 

SL 724 do. el 65 1.0 pe al oe aT.G 1257 

SL 725 (201 x 201B-20) 4.0 ho 0.5 1.9 50k bah 1335 

SL 726 (201B-20 X 201) 4,2 4a sheer PREL RY.) Some LO 28.5 14.0 

SL 727 (201B-20 X 201B-19) 3.9 69 1.4 3.9 Sao. 30.5 14.0 

SL 728 (201B-20 X 201B) 4.0 59 V5 3.6 35 36 34.5 12.9 
SL 729 (104 X 201B-20) 5.5 79 2.4 3.0 20 16 372 12.3 
SL 730 (104 X 2018-20) ineo 74 0.9 2.5 1 OneLG 36.8 13.4 

SL 731 CT sel. 2013 aan 56 1.0 3.0 Oye ol, 1 ee 

Acc. 1327 Synthetic 

check 3-7 14 

Ace. 1400 US 401 ey 207 

Acc.1363 US 22/4 3.9 6.0 

Ace.1119 US 226 2.0 2.8 

SP 551026-0 US 201 0.6 ed 

SL 333 US 33 50 

SL 028 US 41 6 | 39.6 12.6 





L/ In strain descriptions 104, 201 and 201B signify US 104, US 201 and 
US 201B respectively. 
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TEST UNDER LEAF SPOT AND BLACK ROOT EXPOSURE, BELTSVILLE, MD. 
Strains Combining Leaf-Spot and Curly-Top Resistance 


By Gerald E. Coe 


FOLIAGE 





LEAF- BEETS ROOT 

SL STRAIN VIGOR SPOT HARVESTED WEIGHT 
EE SCOR _____SCORE__PER PLOT PER PLOT 

SL 701 601 aa X (720 to 730) 2.0 eee 1 5 33 
SL 720 F, (201 X cT9) 1.0 Srl mos 11 
SL 721 201 X (201 X CT9) 1.4 5.4 29 27 
SL 722 bop to 201 1.9 41 26 19 
SL 723 do. 2.0 he 57 eine 05 
SL 724 do. 2.0 . 4d 48 65 
SL 725 Fo (201 X 201B-20) 1.7 4.0 ho ho 
SL 726 Fo (201B-20 X 201) melee a 4.2 43 hy 
SL 727 Fo (201B-20 X 201B-19) 1.7 3.9 47 69 
SL 728 Fo (201B¢20 X 201B) 1.6 4.0 4 59 
SL 729 Fp (104 X 201B-20) 2.0 565 hg 79 
SL 730 Fo (104 X 201B-20 1.7 4.2 48 7H 
SL 731 201B Jerome CT sels. 1.5 | 367 58 56 
Acc.1327 (i.Synthetic check) 2.0 Set 23 14 
Acc.1400 (US 401) 3.0 Me7 67 107 
Remarks : 


There were two 4-row, 20-foot plots of each strain except for 
SL 731 which had only one plot. Each 20 ft. row was scored individually. 
Foliage vigor scored on basis of 1 to 5 just before the plants came down 
with leaf spot; 1 = small; 4 = vigorous like US 400, and 5, exceptionally 
vigorous. lLeaf-spot injury scored 0 to 10; 0 = 29 infection; 10= all leaves 
dead. . 
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OBSERVATIONAL LEAF-SPOT TEST, FORT COLLINS, COLORADO, 1958 
Strains Combining Leaf-spot and Curly-top Resistance 


By J. 0. Gaskill 
_Ixperiment No. 3A 








STRAIN STRAIN sed LEAF spora/ OTHER FOL. READ.B/2n0/ 
DESCRIPTION NUMBER tO. 8726 9/4 “Un. Size Col. 
601 aa X (720 to 730) SI 701 Acc .2178 1.8 34 eS" 545° 5.5 
Fy, (201 X CTs) SL 720 Ace.2179 2.1 5.8 4.0 4.0 5.0 
201 X (201 X CT9) SL 721 Ace .2180 0.8 Qe 4.8 6.0 5.5 
be to 201 SL 722 Acc.2181 0.5 2.3 S0nm Oso mea 
do. 61, 723 Ace.2182 0.9 2.0 5.0 6.0 5.8 
do. SL 72k Ace .2183 130 21 5-5 6.0 5.8 
Fo (201 X 201B-20) SL 725 Ace .218) 0.5 1.9 525 5007) 60 
Fo (201B-20 X 201) SL 726 Acc.2185 1.6 3.9 HES 5 963) 58 
Fo (201B-20 X 201B-19) SL 727 Acc.2186 14 3.9 SeDPNE 5 Ome oK 
Fo (201B-20 X 201B) SL 728 Acc.2187 - +15 3.6 5.0 533° 5.0 
Fp ae X 201B-20) SL 729 Ace.2188 2.4 3.0 5.8 5.0 ~ 6.0 
Fo (104 X 201B-20) SL 730 Acc.2189 0.9 2.5 4.8 5.5 6.0 
US 201B Jerome CT sels. SL 731 Ace.2190 0 3.0 ‘4.5 5.6 5:48 
US 22/4 SL 92 Ace .1363 3.9 6.0 B.Ore sO we aes 
US 226 we 8324 Ace.1119 2.0 2.8 5.8 5.8. 5.3 
US 201 rr SP 551026-0 571002-0 0.6 1.5 Fons eee O.0 





af leaf-spot readings (J. A Elder): O = no leaf spot; 
\ 10 = complete defoliation 
The readings of 9/4 were made at "peak stage!''of the epidemic and 
are considered more meaningful than the readings of 8/26. 


b/ Other foliage readings (J. A. Elder): . 
Uniformity: Low No. = uniform; High No. = irregular (in size, type 
and color ) 
Size: Low No. = small; High No. = large; 
Color: Low No. = light green; High No. = dark green 


Field plan: Plots 2 rows X 12'; 4 replications. Artificial inoculation 
and frequent sprinkling used to promote leaf-spot development. 


Remarks: Considerable curly-top (up to about 3/4 of the population) was 
observed in certain plots of curly-top-susceptible checks (Acc.1119 
and 571002-0) when foliage readings were made. Otherwise, that disease 
was negligible in this test. Plants with obvious curly-top were 
disregarded in making readings. 
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TESTS UNDER CURLY-TOP EXPOSURE, JEROME, IDAHO » 1958 
Strains Combining Leaf-spot and Curly-top Resistance 


By Albert M. Murphy 





entrapment enn re err ee ee re rae Wee eae toe eevee rare dente taster hn pear trend nen ai seas sens tal nda testacenintisieasnacn stance 


Bile STRAIN PERCENT CURLY TOP 

NUMBER DESCRIPTION “Test AL’ Test pe/ 
ear ee 

TOL 601 «a X (720 to 730 stocks) 10 25 

720 F, (US 201 xX cT9) 7 11 

721 US 201 X (US 201 X CT9) | 36 36 

722 bo to US 201 | | 75 85 

723 do. | ; 64 78 

724 do. Ky 66 

725 F, (US 201 X US 201B-20) 50 Ky 

726 Fo (US 201B-20 X US 201) 32 18 

727 Fo (US 201B-20 X US 201B-19) 25 31 

728 Fp (US 201B-20 X US 2018) 35 36 

729 Fp (US 104 X US 201B-20) | | 30 16 

730 Fo (US 104 X US 2018-20) 10 16 

731 US 201B Jerome CT sel. 27 51 

333 US 33 7 50 

028 US 41 : 6 


ee neces ede cho nerrcrseres cicero ove est pope adh siecbercemmanonncnecaak 
1/ Test A was planted April 28 and percent curly-top was taken August 1 


a/ Test B was planted May 22 and percent curly-top was taken September 2 
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PRELIMINARY YIELD TEST, TAYLORSVILLE, UTAH, 1958 
Strains Combining Leaf-spot and Curly-top Resistance 


By C. H. Smith 








Si1s STRAIN ACRE YIELD PERCENT  CURLY-TOP 
ee ee Spee a ae 
701 601 aa X (720 to 730) 9801 109 35.6 18.0 none 

720 FF, (201 X cTr9) 6413 Tveesee0 st mkt none 

721 201 X (201 X CTY) 6054, 67 26.5: 11.6 none 

722 bo to 201 6069 68 e1eS 14.2 Severe 
723 do. 7685 86 29.9 12.7 Moderate 
Tok do. 6848 76 27.0 12.7 Slight 
725 Fo (201 X 201B-20) BOCOMeL LOOMS 3410) 13:5 none 

726 Fo (201B-20 X 201) 7916 Boe 20i5 4 1.0 none 

727 Fo (201B-20 X 201B-19) 8550 95 30.5 14.0 none 

728 Fo (201B-20 X 201B) 8862 899 34.5 8 12.9 ) none 

729 Fo (104 X 201B-20) Oia lO2e oTse. 5 1265 none 

730 Fo (104 X 201B-20) 9869 110 36.8 13 04} none 

73. 201B Jerome CT sels. 6837 TT oh 4 14.0 Moderate 
028 ~=—s«S: Ak 8971 100 35.6 12.6 ane 


oe ec ee ee are raeeernerraanasitenn eine 


Remarks: Plots consisted of two rows 22 ft. long. Three replications with 
US 41 as a check. Soil type was Taylorsville sandy loam in excellent state 
of fertility. In the test field, curly~top was ors severe on susceptible 
varieties, but varieties with intermediate resistance (Fy hybrids or US 33) 
showed only traces of curly-top symptoms. Many affected plants recovered 
from curly top in September. SL 722 was the only strain in this test which 
showed significant injury at harvest time. The test was planted April 17 


and harvested October 2. 
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ee ee ais 5 : 
epee adem ok eee ean aaa teitin Mart but etomiare a eoees rete ee tein bien 
B Paaeskins 
Kun 
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